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“Hypothetics: everlasting stories” 

- Yes, I am qualified as a physicist! - Francis Harry Compton Crick always quietly responded to questions about the inclusion 
of Biology into the sphere of his scientific interest. - Moreover, I’ve been creating deep-water mines and have been engaged in 
nuclear physics for a long time! 

- Then how come you became a biologist? - James Watson, Crick’s colleague in scientific researches in Cavendish Laboratory 
in Cambridge, often asked. - There is huge theoretical and methodological distance between Physics and Biology! These are not 
adjacent sciences! 

Usually Francis Crick preferred not to disclose the mystery of his scientific transformation. He traditionally replied to such ques- 
tions with mysterious smile. 

However once, when in the dim light of the night-time laboratory lighting scientists were captiously glancing at the spatial model 
of the DNA molecule structure created by them, Francis suddenly answered to Watson: 

- My way to biology was set by Erwin Schrodinger, or, to be more precise, his tremendous book “What is Life”. In his work 
Schrodinger made an attempt to explain the existential events occurring inside the living organism by means of Chemistry and 
Physics. However within this coordinate system I found something bigger for myself - Biology! In 1947 I got a grant from the 
Council for medical researches and started working in Strangeways Research Laboratory in Cambridge. And in 1949 I ended up 
here... 

- 1 got that, - said James, - so to a great extent this was the concatenation of circumstances. . . 

- To some extent for sure! - Francis grinned. - But you won’t deny that all this structure made of wire, cardboard and balls of vari- 
ous size and color, is in many respects predetermined by the skills I developed while designing sea mines? 

- 1 will tell even more: now I also understand your persistence at the initial stage of the analytical justification of the DNA structure, 
when you insisted on existence of the “double spiral” system! - Watson laughed aloud. - It is probably connected with the fact that 
you found Biology just between Physics and Chemistry! 

- “The complementarity principle”. . . - Francis Crick said thoughtfully. - No. You know, it would be beyond my powers to compre- 
hend the DNA structure in the form of two chains of carbohydrate and phosphate linked by pairs of bases which connect adenine 
with thymine, and guanine with cytosine by hydrogen binding. This is the result of activity of our entire laboratory. The result 
based on patterns which probably arose due to separate insignificant contingencies. . . 

Thomas Morgan 

Head of the IASHE International Projects Department 

March 05,2015 
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GEORGIAN RESORT - RECREATIONAL AREAS AND PROSPECTS OF TOURISM 

DEVELOPMENT 

M.O. Azmaiparashvili, Doctor of Agricultural science, Full Professor 
Gori State Teaching University, Georgia 

The object of research is the Georgian resort-recreational areas characterization and consideration of tourism opportunities in these areas. 
Nature has generously rewarded Georgia with tourist recreational resources. In the whole world one can’t find such other place, with such a huge 
number of different landscapes inside the small area like our country. That’s why Georgia possessing these unique natural and economic conditions 
has the chance to become a strong touristic country. There aren’t too many countries in the world with such natural, climatic and recreational- 
balneological resources. 

Keywords: recreational resources, sea, natural forests, Georgian wine, New Athos Cave, “soft” climate, hospitality traditions, rich folklore. 

Conference participant 

http://dx.doi.org/! 0.18007/gisap:bvmas.v0i6. 1011 


G eorgia is the very important 

resort and a tourist country with 
the picturesque nature, landscapes, 
permanent snow and glaciers of the 
Caucasus mountain range, Subtropical 
zone of the Black Sea, rivers, waterfalls, 
karst caves, resorts and mineral springs, 
history, culture and natural resources. All 
this contributes to the development of 
unique sites or recreational resorts. 

Vertical Zoning of the territory, 
according to the geographical landscape 
of the country, includes all kinds of 
landscapes ranging from the humid 
subtropics to eternal snow and glacier 
zones. Therefore the diverse recreational 
resources are available. 

The country has natural recreational 
resources, environmental, technical and 
socio-economic geo-systems and their 
constituent components, which may be 
used for public recreation and tourist 
purposes. Recreational resources have 
natural and anthropogenic origin. Natural: 
components of recreational resources of 
the entire country or a particular region: 
mountains, forests, sea shores, caves, 
lakes, rivers, waterfalls, beautiful natural 
landscapes, healing mineral springs, the 
unusual beauty of natural monuments. 
Anthropogenic recreational resources 
include recreational historical, cultural, 
archaeological and architectural resources, 
monuments and buildings, museums, 
ethnographic and folk traditions of the 
peoples. 

Object of the research is 
characterization of the Georgian resort- 
recreational areas and opportunities 
in the area of tourism. While working 
on this paper the author used the 
recommendations of researchers, as 
well as methodological instructions and 
scientific materials related the work in 
the field of tourism. 


Zoning of the area is a complex 
scientific-cognitive process aimed at 
identification of every zone by any specific 
characteristics of spatial units. The main 
criteria for various recreational areas are: 

1 . Availability of natural recreational 
and historical-cultural resources, their 
concentration in certain areas; 

2. Recreation services within the area 
of specialization; 

3. The materials of the origin and 
development of the service sector; 

4. The share of the population related 
to the tourism sector. 

Based on the nature in Georgia 
recreational resources are allocated in 
several recreational areas. Each of them 
differs from others by specialization, 
facilities design and development 
potential: 

The recreational area of Abkhazia 
was always the first place in the Republic 
by the number of people served. Its share 
in the whole set of all other resorts and 
tourist establishments was almost 40%. 
The establishment of this district is 
mainly caused by natural factors: mild 
subtropical climate, warm sea, high- 
intensity of sunshine, numerous mineral 
springs, thee xceptional recreational 
resources of New Athos Cave, Gagra 
and thermal sulphite mineral waters of 
Besleti, Ritsa lake. Unfortunately, the 
recreational sector has been damaged 
and many buildings have been destroyed. 

The recreational area of Adjara - 
very popular lately, especially for the spa 
facilities, the sandy beaches of this resort 
and coastal pine forest in this region. 
Tsihisdziri and green cape are especially 
significant. Recreational resources of 
Adjara are: “soft” climate, warm sea, 
mountains close to the sea beaches, 
abundant tropical vegetation and forests 
covering the river valleys, rich animal 


world, rare natural monuments and 
landscapes, historical, archaeological, 
cultural and architectural monuments of 
different epochs, rich folklore, diverse 
cuisine, hospitality traditions, cultural 
and religious centers (churches, mosques, 
theaters, museums, botanical gardens etc.) 

Kolkheti or central Black Sea Region 
includes Kolkheti sea coastline and the 
foothills. There are some prerequisites 
for the resort-recreational agricultural 
development: flat relief, wonderful 

beaches, abundance of mineral waters. 
This region is bounded by the Black Sea, 
it has mostly wetlands, so there are some 
areas of touristic interest. 

The recreational area of Racha is 
similar to Svaneti by its natural factors, 
healthy climate and coniferous forests. It 
has breathtaking landscapes, carbonated 
mineral waters, balneological resort 
Utsera and the Shovi mountain resort. 
The region can offer exciting mountain 
side, snow-capped peaks of the Caucasus 
and the mountain ranges, rivers (which 
incidentally have great prospects for 
development of small hydro) and 
waterfalls, forests inhabited by many 
animals and birds, natural caves and 
caverns, passes and alpine grasslands 
- pastures. It has wonderful paths, 
reservoirs of Shaori and Lajana, Svaneti 
towers and other sights. All this has 
significantly affected the local population 
and ways of communication with them. 
Their rich historical background, life, 
culture, folklore, were described in 
past by ancient Greek, Roman, Persian, 
Turkish and European travelers. 

Borjomi-Bakuriani is a region of 
mountain-type with multi-functional 
recreational area. It is one of the most 
important regions of the Republic. 
15% of all sanitary-cultural and tourist 
facilities of all the country are located 
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here. Borjomi is the most developed 
and diversified local recreation complex 
primarily specialized in spa treatment. 
It is important due to its forested 
environment and climate. A forest covers 
almost the entire area of the Borjomi 
resort. Spruce, pine and oak prevail here. 
Many coniferous trees produce clean 
air therefore providing the resort with 
important medicinal properties. 

Recreational mountain climate of 
Svaneti region includes mountainous 
landscapes, numerous mineral springs, 
the beauty of the wild mountain gorges, 
glaciers (Shkhara, Tetnuldi, USHBA, etc.). 

Eastern Caucasus region has developed 
into a recreational one along the Georgian 
Military Highway. It has a long-standing 
tourist tradition. It is the oldest mountain- 
sport and automobile tourism district in the 
Caucasus. Most of the holiday resorts and 
places are located above the sea level on 
the altitude of 1900 meters. There is also 
a skiing resort Gudauri. It is situated at 
the altitude of 1700 meters. Snow cover 
sustainability caused its popularity as an 
alpine skiing center. 

Mtskheta-Mtianeti region is very 
interesting for tourists for its history, 
culture, museums and churches- 
monasteries. These create a good potential 
here for the development of cultural and 
pilgrim tourism. In this region the main 
cultural monuments are: Svetitskhoveli 

- Orthodox world, the Holy Place, Holy 
Cross Cathedral, ShioMgvime, Zedazeni, 
Fortress - Temple, Bodoma Church, 
SHATILI, Mutso, Chargali, Zhaleti ancient 
city mins, Ochanis castle, Gergeti Church, 
Sioni and castle of Sno, Dariali castle, 
Dzalisi site and others. The region's natural 
beauty, natural monuments, protected 
areas, waterfalls and other sites create 
favorable conditions for winter tourism. 

Recreational areas of Kakheti include 
Lowlands of Kakheti and Iori - Alazani. 
There is a house with mud cure resort in the 
region, as well as mineral waters - Ujarma 
white springs. Tourists visit historical and 
cultural monuments, Ikalto, Alaverdi, the 
Grammys. Diverse nature of the various 
regions of the globe can be found in semi- 
evergreen forests and sub-alpine flora. 
Eldar Plain is the lowest - 90-150 m. Sea. 
D. The highest place is Tebuo Mountain 

- 4493m. Tusheti average height is 1880 
m. Kakheti is famous for its cultural 
monuments. Many churches-monasteries 
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and castles attract tourists and travelers. 
Kakheti has the following famous cultural 
monuments: Nikortsminda, BODBE, 

Khomabudji, Ujarma, Signaghi, Guijaani 
region, Alaverdi, Ikalto, Grammys, 
Nekresi ... Each of these is a church or a 
monastery of an old tradition; they are 
still used for the holidays. This is the best 
factor for pilgrims or just people interested 
in cultural tourism. It greatly promotes the 
development of wine tourism. BC has its 
regional winemaking history. Before the 
beginning of the III-II century and still BC 
is an important branch of the economy. 
Georgia wineries are mostly concentrated 
in the region. Tourists are offered various 
local factories. Ethnographic comers with 
information about the enterprises, the 
manufacturing process, wine tasting and 
Georgian traditions are specially designed 
and presented to tourists there. Wine 
tasting is available in traditional families, 
where tourists can see cellars built in the 
old and new technological style, and also 
taste Georgian wine from special tasting 
dishes (listening to folk songs). Kakheti 
wine festival is held annually. Kakheti 
region has six protected areas: Batsara, 
Babaneuli, Mariamjvari and Vashlovani 
reserves, Tusheti and Lagodekhi national 
parks. All these natural locations have 
wonderful monuments of nature. 

Meskhet-Javakheti recreational 
region is characterized by mountain 
climate with medicinal properties and 
many mineral springs. Here are some of 
the resorts in coniferous forests. A great 
asset as well is an important tourist center 
Vardzia and tourism-resort complexes 
Abastumani, Vardzia, Akhaltsikhe. 

Akhaltsikhe region has rich cultural 
and medical touristic potential. Several spa 
resorts are located in the region. Leading 
cultural and historical sights are open for 
tourists. Atskuri Castle erected on a rocky 
hill on the right bank of the large river is 
difficult to access. 10 km to the south-east 
from Akhaltsikhe, over the dense forest on 
the mountain slope Saphara is located. 

Special recreational resources are 
natural forests and woods. In recent 
years the importance of forests for 
recreation has increased. Here the 
forest has the primary role. The forest 
has great influence on the human body, 
it has its own unique characteristics. 
Especial attention is paid to Pitontsidebi 
coniferous forest as it destroys disease 


germs. Particular preference is given 
to the pine, birch and oak forests. West 
Georgia is rich with that kind of forests. 
Tourists and visitors of the forest spend 
time doing various things here: hunting, 
walking, hiking. 

In Georgia the resort-recreational 
agriculture as well as the availability of 
unique historical and cultural resources 
creates conditions favorable for the 
development of touristic environment. 
Kartli, Kakheti, South Georgia and Kutaisi 
are especially rich in historical monuments. 
A large number of well preserved early 
Christian churches, including Bolnisi 
Sioni, Nikortsminda, Cross of Mtskheta as 
well as picturesque temples and churches 
of the X-XII century can be found here. 
Georgia historical-cultural heritage of 
ancient settlements includes: ARMAZI 
(Mtskheta); castle-inch (Senaki); Vani; 
Ancient Cave City Uflistsikhe etc. It should 
be noted that the unique cultural heritage 
includes also sites like Old Gavazi, (IV c.), 
Sioni of Bolnisi (V c.), Cross of Mtskheta 
(VI- VH c.) - these came into the Georgian 
architecture history as classic domed 
churches. Georgian tourist routes included 
the three largest cathedrals: Bagrati (XI c.); 
Svetitskhoveli (XI c.), Alaverdi (XI c.). 

It is also important to note 
ethnographic peculiarities of the separate 
geographic regions. 

Georgia is rich in recreational 
resources. Georgia can become one of 
the most powerful centers of the world 
tourism. A thorough study of the forests 
allows us we see climates, recreational 
functions, mineral and thermal springs 
with medicinal properties, grotto, spa 
resorts and functional places. Therefore 
we come to the conclusion that along 
with the tourism Georgia may become a 
health improving location. 

Nature has richly rewarded Georgia 
with tourist recreational resources. One 
can’t find any other place in the world, 
where such a small area like our country 
would have so many different landscapes. 
That's why for its unique natural Georgia 
has all the economic conditions to become 
a tourist country. There are only a few 
countries in the world "rewarded" by God 
with such an abundance of natural, climate, 
recreation and spa resources. 

It is worth to note that tourism 
development improves a sense of 
national pride because a country, its 
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nature and culture become recognizable. 
Tourism can be considered as the best 
way to communicate to the world. Every 
tourist tells a lot about his journey, thus 
evoking a desire to see the country at 
others. 

In conclusion, it should be noted that 
tourism development in the developing 
countries is really one possible strategy 
that gives short-time income stimulating 
the economy. However, people should 
not receive unambiguous information 
about the benefits of tourism, otherwise 
they may find themselves unprepared 
to the negative results. People need to 
be well informed in order to be ready 
to mitigate the negative effects and 
prevent them. In this case there will be 


less discontent and development will 
be sustainable. It should also be noted 
that in Georgia we should develop the 
tourism and recreation industry as the 
economic recovery and stability means - 
not by the defining and the core sector of 
the economy. 
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FEATURES OF CHANGES IN THE 
STRUCTURE OF FOREST STANDS IN 
CONDITIONS OF THE NOVGOROD 
REGION 

M. Nikonov, Doctor of Agricultural science, Full Professor, 
Head of a Chair 

Yaroslav-the-Wise Novgorod State University, Russia 

Data on change of breeds in the Novgorod area is presented 
together with the results of various forest fellings promoting assisting 
their reduction. 

Keywords: change of breeds, forest felling, resumption. 
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OCOEEHHOCTH CMEHBI COCTABA 
APEBOCTOEB B yCJTOBLMX 
HOBrOPO^CKOH OEJIACTH 


Hhkohob M.B., a-p c.-x. HayK, npo(J). 
HoBropo^CKHH rocyzjapcTBeHHbiii yHHBepcnTeT 
hm. n. Myaporo, Poeena 

IIpHBeaeHBi /jaHHBie no CMeHe nopoa b HoBropoacKon odnacTH 
n pe3yjiBTaTBi pa3JinuHBix pydoK, cnocoOcTByfoutnx coKpameHHio ee 

KjuoueBbie cjioBa: CMeHa nopoa, pyOxn jieca, B03o6HOBjieHne 

YnacTHHK KOH(J)epeHLi,HH, HaunoHajibHoro nepBeHCTBa no HayHHoii aHajiHTHKe, 
OTKpbiToro EBponeiicKO-A 3 HaTCKoro nepBeHCTBa no HayHHoii aHajiHTHKe 
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C MeHa cocTaBa apeBOCToeB, Tpaan- 
ifHOHHO Ha 3 biBaeMaa cmchoh no- 
poa, nan cyKifeccHeii, npeacTaBaaeT co- 
don H 3 MeHeHne aecHoro 6 noreoaeH 03 a 
b CBa 3 n c nepexoaoM ot npeodaaaaHHa 
oaHon nopoati (aan^HKaTOpa) k npeod- 
aaaaHHio apyron. 

B Hamen CTpaHe oeodyio ocTpOTy bo 
BTO pon noaoBHHe 20 -ro CToaeTHa npn- 
odpeaa npodaeMa cmchei xbohhbix ae- 
cob ancTBeHHbiMH (ochhoh, 6 epe 3 on) b 
pe 3 yabTaTe noBceMecTHoro npHMeHeHHa 
cnaoniHtix pydox aeca. 

H 3 MeHeHna b cocTaBe aecoB mo 5 kho 
paccMaTpHBaTb b aeyx acneKTax: 

• noa BanaHneM anirreaBHoro H3- 
MeHeHna KaHMaTa (bckobeic cmchei) 

• noa B03aencTBneM pa3pymn- 
TeaEHEix cna npnpoaEi nan aeaTeaBHO- 
cth neaoBeica. 

npHMepOM CMCHEI nOpOa noa BHH 5 I- 
hhcm KaHMaTa MoaceT cayacHTE aHHaMH- 
xa ynacTHa HiHpOKoaHCTBeHHEix nopoa b 
cocTaBe apeBecHon pacTHTeaEHOCTH Ha 
TeppHTOpHH HoBropoacKon odaacTH. 

naaeodoTaHHKH cnnTaiOT, hto b ne- 
pnoa cpeaHero roaoaeHa noaoca pac- 
npocTpaHeHna ninpOKoancTBCHHEix ae- 


cob npoxoanaa Ha 300-400 km ceBepHee 
coBpeMeHHon rpaHHifEi, a o6maa hih- 
pHHa 3 toh noaocEi no MepnanaHy ao- 
CTHraaa 900 km bmccto TenepemHen, He 
npeBEimaioiaeH 550 km [3]. 

B dopeaaEHEin nepnoa Ha Teppn- 
TOpHH HoBropoacKon odaacTH OCHOB- 
Hyio poaE Hrpaan aecHEie (j)opMaijHH 
c npeodaaaaHHeM 6epe3Bi, MecTaMH k 
HHM npHMeiHHBaaHCE XBOHHO-HIHpOKO- 

aHCTBeHHEie aeca. B aoaHHe p. JIoBaTH 
6 bdih pacnpocTpaHeHEi eaoBEie aeca b 
CO neTaHHH C HIHpOKOaHCTBeHHEIMH BH- 

aaMH [1]. B araaHTHHecKHH nepnoa, b 
ycaoBHax Tenaoro h 6oaee BaaacHoro 
KaHMaTa, Ha lore odaacTH HiHpOKOHH- 
CTBeHHEie nopoaEi 3aHHMaan rocnoa- 
CTByioiaee noaoaceHHe. B cyddopeaaE- 
hbih nepnoa b CBa3H c noxoaoaaHHeM 
HX nOTeCHHHH eaEHHKH H COCHaKH. B 
cydaraaHTHHecKHH nepnoa nonTH no- 
BceMecTHO rocnoacTBOBaan cocHa, eaE, 
6epe3a, peace HiHpoKoaHCTBeHHEie BHaEi 
[ 2 ]. 

AaHHBie cnopo-nEiaEifeBBix aHa- 
aH30B noKa3EiBaiOT, hto 3a nepnoa ot 
cpeaHero roaoaeHa ao HacToanjero Bpe- 
mchh b cocTaBe pacTHTeaEHOCTH npo- 


nexoanaH 3HaHHTeaEHEie H3MeHeHna. 
YMeHEmnaacE poaE xbohhbix nopoa, ho 
yBeaHHHaacE aoaa 6epe3Bi. Ha npOTaace- 
hhh Bcero paecMaTpHBaeMoro nepHoaa 
npoaoaacaaocE yMeHEineHne aoan ihh- 
pOKoaHCTBeHHEix nopoa (ay6a, KaeHa, 
aeeHa, Ba3a, annEi), KOTOpaa eocTaBaa- 
eT no aaHHEiM yneTa aecHoro (J)OHaa Ha 
1.01.13 r. MeHee 1% ot odiaen naoiaaan 
aecoB odaacTH. 

Handoaee 3(})(])eKTHBHBiM enoeodoM 
eoxpaHeHna y ctohhhbo cth aecoB npn 
pydxax eneaBix n nepecTOHHEix apeBO- 
CToeB n eoKpaiaeHna cmchei nopoa b 
doaEiHHHCTBe aaHama^TOB k>5khoh noa- 
30HEI TahrH H B 3HaHHTeaBHOM KOHHHe- 
CTBe aaHama^TOB 30 hei xbohho-hihpo- 
KoancTBeHHBix aecoB aBaaeTca opneH- 
TaifH a Ha e CTe ctbchho e aeeoB03o6HOB- 
aeHne. Boaee noaoBHHEi nocTynaioianx 
b pydxy apeBOCToeB HoBropoacKon 
odaacTH odecneneHBi noapocTOM xboh- 
hbix nopoa. B eocHaKax 6py chhhheix 
yaoBaeTBOpHTeaBHoe B03o6HOBaeHne 
OTMeneHO 6oaee neM Ha 70%, b chbhh- 
Kax 3eaeHOMOHiHOH rpynnBi THnoB aeca 
- 6oaee neM Ha 80% naomaan eneaBix h 
nepecTOHHEix apeBOCToeB [4, 5]. 


BpeMa 

ApeBecHaa nopoaa 

cocHa 

eaB 

6epe3a 

OCHHa 

OHBXa 

in jin 

5,5 T.a. ao h.3. 

nl 

28% 

22% 

20% 

5% 

15% 

10% 

4,0 T.a. ao h.3. 

n2 

16% 

17% 

16% 

6% 

20% 

25% 

2,5 T.a. ao h.3. 

n3 

21% 

28% 

17% 

4% 

15% 

15% 

0,5 T.a. ao h.3. 

n4 

36% 

24% 

16% 

4% 

11% 

9% 

Pydeac 17-18 bb. 

n5 

32% 

25% 

20% 

5% 

13% 

5% 

Pydeac 19 bb. 

n6 

28% 

24% 

24% 

10% 

10% 

4% 

Pydeac 19-20 bb. 

n7 

25% 

25% 

24% 

14% 

9% 

3% 

HacToaiaee 

BpeMa 

n8 

19% 

18% 

42% 

11% 

9% 

1% 
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XapaKTepHCTHKa B0306H0BJieHHH COCHbl B 3aBHCHMOCTH OT pa3JIHHHbIX (JjaKTOpOB 



XapaKTep B03AeiicTBHn 
Ha noHBy 

IIlHpHHa 
KyjIHC, M 

Cnoco6 TpeneBKH 

HaJIHHHe CeMeHHHKOB 

noKa3arejiH 

B0306H0BJieHHn 

6e3 

MHHepaji- 

H3aiJHH 

c MHHepaji- 
H3aAHeii 

50 

35 

3a 

KOMeJIb 

3a BepniHHy 

coxpaHeHbi 

OTCyTCTByiOT 

HHCJieHHOCTb: 

3K3./yn. 

nnomaAKe 

3K3./ra 

1,14±0,203 

4,50±0,449 

3,42±0,338 

7,25±0,532 

15,38±0,980 

4,39±0,428 

9,42±0,662 

8,37±0,436 

1141 

4500 

3416 

7250 

15375 

4388 

9416 

8367 

BcTpenaeMOCTb, 

% 

40 

73 

94 

83 

90 

78 

86 

93 

4 

4 

6 

6 

9 

5 

7 

7 

Cp. B03pacT, JieT 

0,7 

0,9 

1,1 

0,9 

1,5 

0,9 

1,5 

1,3 

Cp. BbICOTa, M 
Cp. npnpocT 3a 
nocneAHHe 3 

15,2 

8,1 

24,3 

22,0 

32,1 

19,4 

30,2 

19,8 

roAa no BbicoTe, 

CM 


AHaJIH3 ^HHaMHKH JieCHOrO (})OHAa 
HoBropo^CKOH o6jiacTH noKa3bmaeT, hto 
HecMOTpa Ha ^jiHTejibHMH nepnoA 3kc- 
njiyaraijHH necoB, OTMenaeTca TeH^eH- 
yBejiHneHHa noKpbiTOH necoM nno- 
qa^H. Oco6eHHO 3TO 3aMeTHO BO BTOpOH 
nonoBHHe XX CTOJieTHa, Kor^a 3a 50 jieT 
c 1946 no 2013 r. IIoKpbiTaa necoM nno- 
ma^b yBejiHHHjiacb c 67% ao 88% [4,6]. 

rijioma^B, 3aHaTaa xbohhbimh no- 
po^aMH nocTeneHHO yMeHbmajiacb, a 
yBejiHHHBajiacb aojbi 6epe3HaKOB. O/jHa- 
ko, oco6eHHO OTpa^HbiM aBnaeTca cjoaicr 
npeBbimeHHa xbohhbix mojioahakob HaA 
jincTBeHHbiMH 6ojiee HeM b 2 pa3a (339,9 
rac.ra npOTHB 161,6 Tbic.ra). Bbi3biBaeT 
TpeBory yBejinneHne aojih cnejibix h ne- 
peCTOHHblX ^peBOCTOeB, B OCOOeHHOCTH, 
jincTBeHHbix nopoA. Ha aojiio jihctbch- 
hbix npnxo^HTca 75% o6meH njiomaAH 
cnejibix h nepecTOHHbix ApeBOCToeB. 
HaOmo^aeTca TeH^eHi^na yBejinneHna 
nnoma^H 3amHTHbix xareropHH necoB, 
oco6o oxpaHaeMbix necHbix TeppHTO- 
pHH, 3eMejib necHoro (|)OHAa, npe^Ha- 
3HaneHHbix aha coxpaHeHna h noAAep- 
5KaHna reHeTHnecKoro pa3HOo6pa3Ha 
necoB. 

HaniHMH HCCJieAOBaHnaMH BbiaBjie- 
ho, hto npn coxpaHeHHH b MOMeHT py6- 
kh 3-5 tbic. 3K3/ra noApocTa h 150-400 

3K3./ra TOHKOMepHbIX CTBOJIOB XBOHHBIX 

nopOA oOecnenHBaeTca (jropMHpoBaHHe 
HOBbix ApeBOCToeB c aBHbiM npeoOna- 
AaHHeM XBOHHbIX npn He3HaHHTeJIbHOM 
ynacTHH JincTBeHHbix nopoA- 


HannHaa c 1963 roAa b HoBropOA- 
ckoh o6jiacTH BeAeTca noncK pa3JiHH- 
hmx TexHOJiorHH h cnocoOoB py6oK, 
no3BOJiaioiAHx coxpaHaTb npeABapn- 
TenbHoe B03o6HOBneHHe. HananoM 3thx 
pa60T MO)KHO CHHTaTb 3KCnepHMCHT B 
KpecTeAKOM jiecnp0MX03e b 1963 r., npn 
KOTOpOM 6bijih npOBeAeHbi pyOxn c co- 
xpaHeHHeM noApocTa h TOHKOMepHOH 
nacTH rnaBHbix xbohhbix nopoA no pa3- 
JIHHHblM TeXHOJIOrH5TM [4]. 

HyTb no3AHee b npaKTHxy CTann 
BHeApaTb Tax Ha3biBaeMbie «pexoH- 
CTpyKTHBHbie» py6xH, a 3aTeM - pyOxn 
nepe^opMHpOBaHHa. BnenaTjiaeT npn- 
Mep TaxHx py6ox b KpecTeijKOM ne- 
cnp0MX03e. 

B kb. 102 BnHCKoro necHHnecTBa b 
Haca5KAeHHH cocTaBOM 5B30c2E non- 
hotoh 0,8, II Kjiacca OomrreTa c 3anacoM 
180 M 3 /ra b B03pacTe 40 JieT b 1975 r. 
npOBeAeHa npoxoAHaa py6xa. Ha ynacT- 
xe HMenca noApocT enn bbicotoh 1,5-3 
MB KOJIHHeCTBe OT 1,5 AO 3 TbIC. 3K3./ 
ra. C nnomaAH 6,4 ra Bbipy6jieHO 475 
m 3 , T.e 74 M 3 /ra. Bajixa npoH3BOAHJiacb 
BajiOHHO-naKeTHpyioiAeH ManiHHOH Jin- 
2, TpeneBKa kojicchbimh TpaxropaMH 
«Thm6hpa5kck». IIlHpHHa nacex npHHH- 
Manacb ot 15 ao 30 MeTpoB. 

B 1989 roAy Ha ashhom ynacTxe 
npOBeAeHa peKOHCTpyKTHBHan py6xa, 
npn KOTOpon BbipyOneHO 120 M 3 /ra. Bbi- 
6opKa ocymecTBjiajiacb, b ochobhom, 
3a cneT MarKOJiHCTBeHHbix nopoA- no 
MaTepnanaM jiecoycTpoiicTBa 1996 r. Ha 


ynacTKe c(j)opMHpoBajicn ApeBOCToii co- 
CTaBa 6E_3E10c+E nn c 3anacoM 230 m 3 / 

65 11U 

ra. 

no AaHHbiM yneTa b 2005 roAy 
Ha ynacTKe ApeBOCTOH hmcji cjie- 
AyioiAyio xapaKTepHCTHKy: cocTaB 

8E 75 2E+Oc+E 120 , nonHOTa 08, 3anac 280 
M 3 /ra. 

B kb. 88 Bhhckoto jiecHHnecTBa b 
A peBOCToe c abhbim npeo6jiaAaHHeM 
MflTKOJIHCTBeHHBIX nOpOA HMeiOHjeM 

cocTaB 6E30clE, 1 Kjiacca OororreTa, 
3anac 170 M 3 /ra npOBeAeHa b 1990 r. pe- 
KOHCTpyKTHBHaa, a b 1995 roAy - py6xa 
nepe(J)opMHpoBaHHa. no MaTepnanaM 
yneTa 2005 roAa ApeBOCToii hmcji co- 
CTaB 5E3E20c, 3anac 200 M 3 /ra. 

^HHaMHKa pocTa h pa3BHTHn Ape- 
BOCToeB H3 BTOporo npyca h noApocTa 
noATBep)KAaeT pe3Koe yBejinneHne npn- 
pocTa Kax no AnaMeTpy, Tax h no BbicoTe 
y ocTaBjieHHbix nocne pyOxn AepeBbeB 
BToporo npyca h noApocTa, a Kax cjieA- 
CTBHe - ObiCTpoe HaKonneHHe 3anaca. 

OnbiT npHMeHeHHn «HecnjioiHHbix» 
py60K BO BTOpHHHbIX MflTKOJIHCTBeHHBIX 

jiecax noKa3aji, hto b npoijecce 3Kcnny- 
aTaH,HH M05KHO nOJiyHHTb OKOHOMHHe- 
ckhh, 3KOJiOTHnecKHH 3(J)(J)eKT h o6ecne- 
hhtb hx nepeBOA b ApeBOCTOH c npeo6- 
jiaAaHHeM xbohhbix, T.e. npeo6pa30BaTb 
HX B KOpeHHbie eJIbHHKH. 

BBeAeHHe b pa3py6aeMbie Kynncbi 
b npOAecce py6KH b ApeBOCTonx c npe- 
oOnaAaHHeM ochhbi b ranax necopacTH- 
TenbHbix ycjiOBHH C,H 2 _ 3 KyjibTyp Ay6a 
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Phc. 1 Bo3o6HOBjiemie cochbi h ejin Ha ynacTKax 
HepecnojiocHO-nocTeneHHbix py6oK 


no npHMepy TnxoHOBa A.C [7] no3BO- 
jiht yBejiHHHTb nnoma/jB A y6paB b xboh- 
HO-mnpoKOJiHCTBeHHBix jiecax. 

MarKOJincTBeHHbie ^peBOCTon, xax 
npaBHjio, 3aHHMaiOT Han6ojiee npOH3- 
BO^HTeJIBHBie MeCT006nTaHH5T B6JIH3H 
TpaHcnopTHbix nyTen n HaceneHHBix 
nyHKTOB, noaTOMy 3aKOHOMepHO npn- 
hutb b 3thx /jpeBOCToax b KauecTBe npe- 
o6jia#aiomHx «HecnjioniHBie py6KH». 

C irenBio coKpameHHii He5xejiarejiB- 
HOH CMeHBI COCHBI eJIBIO B yCJIOBHUX 
3ejieHOMOHiHon rpynnBi TnnoB jieca Ha 
ApeHHpOBaHHBix necnaHBix h cynecuaHBix 
noHBax paBHHH h nojiornx ckjiohob pexo- 
MeimyeTca npoBO^HTB py6KH cnoco6aMH 
n03B0Jiai0mHMH COXpaHHTB HJIH BBORWTb 

cocHy [4]. K no£o6HBiM py6xaM mo)kho 
OTHecTH HepecnojiocHO-nocTeneHHBie. 

AHajiH3 ecTecTBeHHoro jiecoB03o6- 
HOBjieHHa Ha yuacTxax uepecnojioc- 
HO-nocTeneHHBix py6ox npn HiHpHHe 
KyjiHC 35-50 m b cocHince-OpycHHHHHKe 
noxa3aji, hto ycnex bo3o6hobjichh5i co- 
CHOH 3aBHCHT OT HIHpHHBI BBIpyOaeMBIX 
KyjiHC, CTeneHH MHHepajiH3aii,HH nouBBi 
h cnoco6a TpejieBKH (Ta6ji.l). 

HanOojiee ycneniHO (7,2 tbic. 3 K 3 ./ra) 
B 0306 H 0 BJieHHe np 0 H 30 HIJI 0 npH HiHpH- 
He KyjiHC He npeBBimaiomeH 1,5 bbicotbi 
A peBOCTOfl (35 m), 3 (Jx]oeKTHBHee - npn 
HiHpHHe paBHOH BBICOTC ^peBOCTOII. IIpH 
TpejieBKe 3 a komcjib odecnemiBajiacB mh- 
HepajiH 3 aiTHa noBepxHOCTH Ha 6ojibhioh 
nnoma^H jiecoceKH, hto Taioxe nojio- 

5KHTCJIBHO OTpa3HJIOCB Ha e CTC CTBCHHOM 
B0306H0BJieHHH COCHBI, HHCJICHHOCTB Ca- 

MOceBa cocTaBHjia 15,4 tbic. 3K3./ra npn 
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BCTpenaeMOCTH 90%, b to Bp em xa k npn 
TpejieBKe 3a Bepimuiy 3th noKa3arejiH co- 
CTaBHJIH 4,4 tbic. 3K3./ra h 78%. 

npH COXpaHeHHH CeMeHHHKOB (15-20 
niT./ra) B03o6HOBjieHHe cochoh odecneuH- 
BaJIOCB HeCKOJIBKO JiyHHie (9,4 TBIC. 3K3./ 
ra, npn BCTpeuaeMOCTH 86%), ueM 6e3 
ynacTHa ccmchhbix rqpqbbqb (8,4 tbic. 
3K3./ra, npn BCTpeuaeMOCTH 93%). 

npuMenanue. fl,0CT0BepH0CTB pa3- 
jihhhh no BapnaHTaM: xapaxTep bo3rqtl- 
ctbhh Ha noHBy - 3,72, HiHpHHa Kyjinc - 
3,11, cnoco6 TpejieBKH - 3,10, Hajimme 
ceivieHHHKOB - 1,29 (t st =2,0-2,6-3,4) 
Cjie^OBaTejiBHO, b ijejiax coxpaHe- 
HHa cochbi b 6y#ymHx ^peBOCToax Ha 
MecTax py6ox ijejiecoo6pa3HO b 6ojib- 
meM oObeMe npOBO^HTB uepecnojiocHO- 
nocTeneHHBie pyOxn (npaBHjiBHee 6 bijio 
6bi Ha3BaTB hx cnjioiHHBiMH py6xaMH y3- 
khmh jiecoceKaMH npn uepecnojiocHOM 
npHMBIKaHHH JieCOCex) H MHHepaJIH3a- 
H|Hio noBepxHOCTH noHBBi. TKenarejiBHO 
njiaHHpOBaTB py6xy c yneTOM ccmchhbix 
jieT cochbi (no# ccmchhoh tor) rim 
oGecneueHmi BBipy6xH ceMeHaMH. ^jia 
oGecneueHmi bo3o6hobjichh^ cochbi 
b ocTaBjiaeMBix #o cjie#yiomero npn- 
eMa Kyjincax pexoMeH#yeTCii npOBO#HTB 
pa3pe)KHBaHHe (nepBBifi npneM paBHO- 
MepHO-nocTeneHHOH py6xu) h MHHepa- 
JIH3ai^HIO noBepxHOCTH nOHBBI. 

Ha Ham b3tjhi#, 3acjiy)KHBaeT bhh- 
MaHHa 20 jieTHHH onbiT npOBe^eHHa 
nepecnojiocHO-nocTeneHHBix py6ox b 
nepHHHHoii rpynne tmiob jieca. 

Py6xu npoBOAHJiHCB, Kax npaBHjio, b 
#Ba npneMa Ha Hepe#yK>mHxca nojiocax c 


nepno^OM noBTOpeHHa Me)x#y npneMaMH 
7-8 Jiex 3tot nepuo# oxa 3 ajica #ocTa- 
TOHHBIM RJW yCneiHHOTO JieC 0 B 0306 He 0 B- 
jieHHa 3 a cneT coxpaHeHHoro npn py 6 kg 
no#pocTa, Kax npaBHjio, ejin h 3 a cueT 
noaBjieHHa Ha BBipydaeMoii njioma#H He 
tojibko Ha BOJiOKax, ho h b nacexax nocjie- 
#yiomero B 03 o 6 HOBjieHHa cochbi (pnc.l). 

TaKHM o6pa30M, b ijejinx coxpame- 
HHH CMeHBI IIOpO# B yCJIOBHUX Hobto- 
Po^ckoh oOjiacTH i^ejiecoo6pa3HO axTHB- 
Hee nepexo^HTB ot cnjiomHBix py6ox k 
pa3JIHHHBIM BBl6opOHHBIM py6xaM B 3a- 
BHCHMOCTH OT npHpO^HBIX yCJIOBHH H 
CTpyxTypBi ^peBOCToeB. 
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STRUCTURAL ORGANIZATION AND 
FUNCTIONAL CHARACTERISTICS OF 
THE PANCREAS OF NEWBORN CALFS 
OF AYSHIRSKY BREED 

O.V. Dilekova, Candidate of Biology, Lecturer 
Stavropol State Agrarian University, Russia 


During examination of morphology and functional characteristics 
of a pancreas of 1-day calfs it was revealed that in the structural 
aspect, as the organ, the gland is formed and presented by exocrine 
and endocrine parts. It has clear division into stroma and parenchyma. 
Intensive processes of proliferation, differentiation and specialization 
of cells are observed in the gland. This is specified by the high level of 
RNA and DNA in the nucleus of cells. Processes of differentiation are 
also observed in the exocrine part of the gland, where extensive insulae 
of blast forms of cells are located. In the endocrine part high mitotic 
activity of endocrine cells is observed. Histochemical reactions of cuts 
indicate the high contents of neutral and sour glycosaminoglycans in 
the organ. Processes of storage, synthesis and accumulation, as well 
as elution of zymogen preferment by exocrine pancreatic cells of the 
gland are observed. In endocrine part the level of granules of hormones 
of insulin and a glucagon. 

Keywords: calfs, pancreas, microscopic structure, exocrine part, 
endocrine insulae, functional activity. 


Conference participant, National championship in scientific analytics, 
Open European and Asian research analytics championship 


CTPYKTYPHAJI 0PTAHH3AIJ,HH 
H dYHKIJHOHAJILHAJI 
XAPAKTEPHCTHKA nO^EJIY^OHHOH 
5KEJIE3bI HOBOPOIK/TEHHbTX TEJWT 
AHIHHPCKOH nOPOflbl 

^HjieKOBa O.B., KaH£. 6 hoji. HayK, npeno^aBarejib 
CTaBpononbCKHH rocynapCTBeHHbiH arpapHbin yHHBepCHTeT, 
Pocchji 

npn nccjieaoBaHHH Mop(J)OJiornH n (JtyHKitHOHajibHOH xapaKTepn- 
CTHKH nOZDKeJiyaOHHOH )KeJie3LI 1 -CyTOUHbIX TCJI5IT BblHBJieHO, HTO )Ke- 
Jie3a b CTpyKTypHOM acneicre icaic opraH c(J)opMHpOBaHa n npencTaBjie- 
Ha 3K30KpHHH0H H 3HJl,OKpHHHOH HaCTBMH. HMeeT HCTKOe pa3neJieHHe 
Ha CTpOMy h napeHXHMy. B 5tcejie3e HabmoaaiOTca HHTeHCHBHbie npo- 
ueccbi npojincfiepaitHH, aHcJtcjtcpeHitHpoBKH h cneuHajiH3au;HH kjictok, 
Ha hto yKa3bmaeT BbicoKoe coaep^aHne PHK h /fHK b anpax kjictok. 

npOUeCCbl JtHC})C})epeHHHpO B KH HafijHOaaiOTCB TaiOKe H B 3K30KpHHH0H 
uacTH )Kejie3bi, b KOTOpofi pacnojiojKeHbi ofimnpHbie octpobkh fijiacT- 
HBIX (J)OpM KJieTOK. B 3HJtOKpHHHOH HaCTH HafijHOaaeTCB BbICOKaB MH- 
TOTHHeCKaB aKTHBHOCTb 3HHOKpHHOUHTOB. T HCTOXHMHHeCKHe peaK- 
u;hh cpe30B yKa3biBaiOT Ha BbicoKoe coaep^caHHe b opraHe Hempajib- 
HBIX H KHCJIbIX rjIHK03aMHH0JIHKaH0B. HabjifonafOTca npoueccbl KaK 
coaep^caHHB, CHHTe3a h HaKonjieHHa TaK h BbiaeneHua auHHOUHTaMH 
»cejie3bi npo(J)epeMeHTa 3HMoreHa. B 3hhokphhhoh uacra coaep^caHne 
rpaHyji ropMOHOB HHcyjiHHa h miOKaroHa. 

KjuoHeBbie cjioea: Tejrara, noa^ejiyaouHaa JKejieaa, mhkpocko- 
nHHeCKOe CTpOeHHe, 3K30KpHHHa» HaCTb, 3HJl,OKpHHHbie OCTpOBKH, 
(JtyHKUHOHaJIbHaB aKTHBHOCTb. 

YnacTHHK KOH(f)epeHUHH, HaunoHajibHoro nepBeHCTBa no HaynHofi aHajiHTHKe, 
OTKpbiToro EBponeficKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHajiHTHKe 


& ra&gJ http://dx.doi.org/ 10.1 8007/gisap:bvmas. v0i6. 1013 


BBe/jemie 

O^hoh H3 aKTyanbHbix 3a^au coBpe- 
MeHHOH MOptJjOJIOTHH HBJHieTCII BbHIC- 
HeHne 3aKOHOMepHOCTeii Mop(J)oreHe3a 
P H3 JIHHHbIX OpraHOB, paCKpbIBaiOILIHX 
3TanbI HH^HBH^yaJIbHOrO pa3BHTH5I )KH- 
BOTHblX, HTO HapH^y C TeOpeTHHeCKHMH 
3HaHHaMH HMeeT OojiBHioe npaKTHne- 
CKoe 3HaneHHe c ijejibio ynpaBjiemHi 
npoifeccaMH OHToreHe3a[l,2,3]. K hhc- 
jiy TaKHx npo6neM othochtch H3yneHHe 
ocodeHHOCTeii nocTHaTajibHoro OHTore- 
He3a nojf^cejiyuoHHoii 5Kejie3bi KpynHoro 
poraToro CKOTa. CBimHO 3 to c TeM, hto 
noA>Kejiy^OHHaa 5Kene3a othochtch k 
O praHaM, aKTHBHO npOHBJHIIOmHM cboio 
(J iepMeHTaTHBHyio h ropMOHajibHyio 
aKTHBHOCTb y>Ke Ha paHHHx 3Tanax 3M- 
6pHOHaJIbHOTO pa3BHTH5I H npHBO^HT K 
BbinojiHeHHio 5KH3HeHHO Ba)KHbix npo- 
ifeccoB nHmeBapeHHH bjih^iohthx Ha co- 
CToaHHe odMeHa BenjecTB b opraHH3Me 
npo^Bji^noiiTHxca nono5KHTejibHOH a^an- 
TaifHen opraHH3Ma 5 khbothoto k pa3- 
JIHHHblM paifHOHaM KOpMJICHHII [5, 6, 7, 8]. 

AHaJIH3 ^aHHblX COBpeMeHHOH JIH- 
TepaTypbi CBnneTejibCTByeT o tom, hto, 
HecMOTpa Ha MHoroHHCJieHHbie Hccjie- 

io 


£OBamui, KacaioiiTHeca nocTHaTajibHoro 
Mop4)oreHe3a no^5Keny^OHHOH 5Kene3bi, 
HMeeTca ifejibiii p slr Ba5KHbix BonpocoB, 
OTHoeaiiTHxca k 3TOMy npoijeccy, #o chx 
nop ocTaeTca HeocBemeHHbiM. 

MaTepnajibi h MeTO^bi 

MaTepnanoM ^jhi Hccjie^OBaHHH 
cjiy5KHHH noA>Kejiy^OHHbie 5Kene3bi ot 
KJIHHHH eCKH 3£OpOBbIX H0B0p05K£eHHbIX 
TejMT aHHinpCKOH nopo/fbi (n=10). 

KycoHKH opraHa (jiHKCHpOBajiH 
b 10% 3a6y$epeHHOM (JiopMajiHHe. 
npOBO^Ky h 3ajiHBKy MaTepnajia ocy- 
meCTBJiajIH Ha THCTOHOTHHeCKOM o6o- 
pya,OBaHHH (JiHpMbi Sakura, JLiohhr, 
uccnedyeMbiu Mamepuan npoeodujiu 
Ha THCTOJiorHHecKOM npoijeccope 3aM- 
KHyToro ifHKjia Tissue-Tek® VIP™ 5 Jr. 
c BaKyyMOM, (JiopMHpOBaHHe 6jiokob Ha 
CTaHifHH napa^HHOBOH 3ajiHBKH Tissue- 
Tek® TEC™ 5, roTOBbie MHKponpena- 
paTbi OKpaniHBajiH KpacHTejiHMH (Bio- 
Optica, HTajiHH h EuoeumpyM , Pocchh) 
Ha aBTOMaTHnecKOM MyjibTHCTeHHepe 
Prisma™. 

Cpe3bi OKpamHBajiH reMaTOKCHHH- 
HOM H 303HH0M,n0 MaJIJIOpH. C IfCJIbK) 


H3yneHHH (JiyHKUHOHajibHbix xapaKTepn- 
cthk CTpyKTyp 5Kene3bi, epe3bi OKpamn- 
BajiH napajib^erH^-^yKCHH no ToMOpn 
- ^jih BbiRBjieHHa ceKpeTOpHbix rpaHyji 
b A- h B-ioieTKax naHKpeaTHHecKHx 
OCTpOBKOB, MeTHJIOBbIM 3eJICHbIM nHpO- 
HHHOM - O^HOBpeMeHHOTO BblHBJie- 
hhh J \ HK h PHK b TKaHeBbix o6pa3ifax, 
ajibifnaHOBbiM chhhm pH 2,5h LUh(})(|) 
peaKifHio -npoBO^Hjin e ifejibio BbiHBjie- 
HHH KHCJIbIX H HCHTpaJIbHblX TJIHK03aMH- 
HOTJIHKaHOB. OlfCHKy HHTeHCHBHO CTH 
OKpamHBaHHH bkjhohchhh b KjieTKax 
oifeHHBajiH no 5-th OajibHoii cncTeMe. 
OKpameHHbie npenapara H3ynajiH npn 
noMomn MHKpocKona Olympus BX45co 
BCTpoeHHbiM u,H(|)poBbiM ^OToannapa- 
TOM. 

Pe3yjibTaTbi HCCJie^OBaHHH 

Y H 0 B 0 p 05 K^eHHbix tcjiht afimup- 
ckoh nopo^bi no^HcejiyaoHHaH 5Kejie3a 
noKpbiTa KancyjiOH H3 napajuiejibHO-op- 
raHH30BaHH0H COe^HHHTeJIbHOH TKaHH, 
OT KOTOpOH OTXOHHT TH5KH KOJIJiaTCHO- 
BblX BOJIOKOH, (J)OpMHpyH COe^HHHTCJIb- 
HOTKaHHblH OCTOB, COCTOHHTHH H3 MC5K- 

^ojibkoboh, Me5KaifHH03H0H, napaBacKy- 


jiapHoii, naparaHniHOHapHOH, napa^yK- 
TyjiapHOH H OCTpOBKOBOH COejJHHHTeJIB- 
HOTKaHHOH npocnoeK [4]. IIpH aHajiH3e 
COOTHOineHHa CTpOMBI H napeHXHMBi 
5Kene3Bi, coe^HHHTejiBHaa TKaHB y hobo- 
p05K^eHHBix TejiaT cocTaBjiaeT 40,2%. 

Coe/JHHHTeJIBHafl TKaHB COCTOHT 
B OCHOBHOM H3 KJieTOK (J)H6po6jiaCTH- 
necKoro pa^a - Majio/pHjxJiepeHijHpo- 
BaHHBIX (f)H6po6jiaCTOB H e^HHHHHBIX 
MHO(J)n6po6jiacTOB, b kotopbix onpe- 
^ejiaeTca 3HaHHTenBHoe kojihhcctbo 
PHK (4 6ajuia). B (j)H6po6jiacTax, pae- 
nojioaceHHBix BOKpyr naHKpeaTHHecKHx 
ocTpoBKOB OTMenaeTca BBicoKoe eo/jep- 
acaHHe ^HK (4 6ajuia). HeihpajiBHBie 
rjIHK03aMHH0rjIHKaHBI HMeiOT BBICOKOe 
eo/jepacaHHe (4 6ajuia). KnejiBie, BH3ya- 
JIH3HpyiOTCa B He3HaHHTeJIBHOM KOJIHHe- 

CTBe (1 6ajui). 

IlapeHXHMa no^acejiy^onHOH acejie- 
3 bi npe£CTaBjieHa HenpaBHjiBHOH (J)opMBi 
naHKpeaTHnecKHMH ^ojibkbmh, eocToa- 
HJHMH H3 naHKpeaTHHeCKHX ai^HHyCOB H 
naHKpeaTHHeCKHX OCTpOBKOB. 

B ^ojiBKax no^acejiyaoHHOH acejie3Bi 
y HCCJie^OBaHHBix jkhbothbix OTMena- 
eTca «TpexcTyneHHaToe» pa3^eaeHHe 
opraHa, xapaKTeproyiomeeca BpacTa- 

HHeM COe^HHHTeJIBHOTKaHHBIX TaaceH B 
napeHXHMy acejie3Bi h ^ejieroieM ee Ha 
He ckojibkhx KpynHBix naHKpeaTHHecKHx 
AOJieK - I-nopa^Ka KOTOpBie BRjiionaiOT 
7-9 AOJieK - Il-nopa^xa, pa3^ejiHBHiHx- 
ea BBimeonHcaHHBiM enoeoOoM. Ohh 
b cbok) onepe^B tojibko HanmiaiOT ^e- 
aeHHe Ha ^ojibkh III-nopa^Ka, nocpe#- 
ctbom paexoac/jeHHa b BH^e HaceneK ot 
7 ao 9 Ha nepH^epHH ^ojieK, Meac^y ko- 
TOpBIMH HaHHHaeTCa BpaCTaHHe e^HHHH- 
HBIX KOJIJiareHOBBIX BOJIOKOH. 

3K30KpHHHaa nacTB no^acejiy^on- 
HOH aceJie3BI HOBOpOaC/jeHHBIX TeJiaT eo- 
CTaBjiaeT 56,8%, 3H#OKpHHHaa 3%. 

3K30KpHHHaa HaCTB COCTOHT H3 BBI- 
bo^hbix npOTOKOB h naHKpeaTHHecKHx 
aipnryeoB. CncTeMa bbibo^hbix npOTO- 
kob HaHHHaeTCa co BCTaBOHHoro npo- 
TOKa B IjeHTpaJIBHOH HaCTH au,HHycoB. 
OcHOBHyio hx Maccy - 90% cocTaBjiaiOT 
BCTaBOHHBie npOTOKH, ^HCTaJIBHBIH KO- 
Hen KOTOpBIX B^BHHyT B nOJIOCTB aOHHy- 
ca, ocTajiBHBie 10% 3to npoTOKH, OKpy- 
aceHHBie co Bcex ctopoh hcckojibkhmh 
M ajieHBKHMH aii,HHy C aMH . 

MeacaiJHH03HBie, BHyTpH^OJIBKO- 
BBie, MOK^OJIBKOBBie BBIBO^HBie npOTO- 
KH BBICTJiaHBI KyOHHCCKHM 3HHTCJIHCM. 


B Kaac^on ^ojibkc Il-nopa^xa npoTOKH 
pacnojioaceHBi ^yOanpOBaHO, pe/jKO 
BCTpenaiOTca o^hhohhbic npoTOKH. B 
MOK^OJIBKOBBIX npOTOKaX npOHCXO^HT 
yBejiHHeHHe pa^HOCTH 3nHTejiHOijHTOB 

BCJie^CTBHe Hero, simremm CTaHOBHTca 
npH3MaTHHecKHM, b hcm HaHHHaiOT npo- 
CMaTpHBaTBCa 60KaJI0BH£HBie KJieTKH. B 
TJiaBHOM npOTOKe 3nHTeJIHH BBICOKOnpH- 
3MaTHHeCKHH C BBICOKHM CO/jepacaHHCM 
(jmryp MHT03a shhtcjihoi^htob. BoKpyr 
BBimeonHcaHHBix npOTOKOB OTMenaeTca 
HaaHHHe rycTOH ccth jiHM^aTHnecKHx 
cocy^OB, npoxo^amHx Henoepe/jCTBeH- 
ho no# 6a3ajiBHoii naacTHHKOH, #ajiee 
H#yT COCy^BI MHKpOIJHpKyjiaTOpHOrO 
pycaa h HepBHBie raHrjiHH. B raaBHOM 
npOTOKe 3aBepmaiOT BacKyjiapH3a#Hio h 
HHH epBai^Hio KpynHBie apTepnn, bchbi, 
HepBHBie njiacTHHnaTBie Teaa. 

IlaHKpeaTHHecKHe aipiHycBi jieacar 
rpynnaMH. Ohh o6pa3yiOT najiOHKOBH#- 
HBie, no/jKOBOo6pa3HBie, OKpyniBie hjih 
HenpaBHjiBHOH (jiopMBi ejioacHBie o6pa30- 
BaHHa, b ijempe kotopbix HMeeTca o#hh 
BCTaBOHHBIH npOTOK. HHor#a npocMarpH- 
BaiOTCa KapTHHBI «CHIHBaHH a» COe^HHH- 
TeJIBHOH TKaHBIO He CKOJIBKHX He60JIBHIHX 

ai^HHyeoB, eocToaniHx H3 3-5 kjictok #jia 
(JjopMHpOBaHHa 6ojiee KpynHBix CTpyKTyp. 
B ai^HHyeax HacHHTBiBaeT ea ot 3#o 12 3K- 
30KpHHHBIX naHKpeaTOIJHTOB #HJIHH#pH- 
HecKoii hjih OKpyniOH (jjopMBi, npHjieraio- 
iHHe iuiotho #pyr k #pyry 6 okobbimh no- 
BepXHOCTaMH, HTO npHBO#HT K CTepTOCTH 
rpaHHij Meac#y KjieTKaMH. BcTpenaiOTca 
KOHyCOBH#HBie (JiopMBi namcpearoipiTOB 
paenojioaceHHBix b aijHHycax hmciohihx 
OK pymyio (JiopMy H3 5-8 kjictok. Ohh 
cocTaBjiaiOT 20% ot o6mero KOJinnecTBa 
ai^HHyeoB. 

B 3K30kphhhbix naHKpeaTOi^HTax 
OTneTjiHBO npocMaTpHBaeTca 3HMoreH- 
Haa 30Ha, 3aHHMaiomaa 90% kjictkh, 
3anojiHeHHaa MejiK03epHHCTBiM okch- 
(^HJIBHBIM CO^epaCHMBIM, H TOMOreH- 
Haa rHnoxpOMHO-6a30$HjiBHaa 30Ha 
HMeionjaa KpynHoe mapoBH^Hoe a^po. 
O^HaKO 3anojiHeHHe 3HMoreHHoii 30 hbi 
naHKpeaT0ii,HT0B H^eT He noBceMecT- 
ho. OTMenaiOTca ai^HHycBi,BKOTOpBix 
50% KJieTOK 3anojiHeHO 3HMoreHOM, 
ocTajiBHBie BBiniajjaT KaK rnnoxpOM- 
H0-6a30$HJIBHBie HJIH C e^HHHHHBIMH 
okch^hjibhbimh rpaHyjiaMH npo^ep- 
MeHTa. O^HOBpeMeHHO b acejie3e HMe- 
lOTca 30 hbi, npe^CTaBjieHHBie OT^ejiB- 
HBIMH naHKpeaTHHeCKHMH ai^HHyeaMH, 
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rpynnaMH aipniycoB, naHKpeaTHHecKHe 
^OJIBKH, B KOTOpBIX OTCyTCTByiOT ipaHy- 
jibi 3HMoreHa. npH OKpacKe no Majuiopn 
OTMenaeTca, hto HaKonjieHHe npo(Jiep- 
MeHTa hjih ocTaTOHHBie erorpaHyjiBipa- 
enojioaceHBi b i^eHTpe kjictkh, npn ero 
3HaHHTejiBHOM co^epacaHHH oh CMema- 
eTca b o6jiacTB roMoreHHoii 30 hbi. 

O^HOH H3 0C06eHH0CTeil HCCJie^O- 
BaHHBix MHKponpenapaTOB no^acejiy- 
^ohhbix acejie3 HOBOpoac^eHHBix TejiaT 
aBjiaeTca HajiHHHe b 3K30KpHHH0H nacra 
OCTpOBKOBCOCTOamHX H3 MaCCBI TH- 
nOXpOMHBIX KJieTOK OKpyrjIO-OBaJIBHOH 
(JiopMBi e ijeHTpajiBHO paenojioaceHHBiM 
HiapOBH^HBIM a^pOM, KOTOpBie KaK 6 bI 
BpaCTaiOT B C(j)OpMHpOBaHHyiO HaCTB 
acejie3Bi h 3aHHMaiOT 30%, a y ^eyx Te- 
jiaT 70% naHKpeaTHHecKHx ^ojieK. Pae- 
nojiaraiOTca kjictkh hcOojibhihmh rpyn- 
naMH hjih o6pa3yiOT 3aBHxpeHHa, c|)op- 
MHpya OBajiBHBie ^nrypBi. B i^HTonjia3- 
Me OT^eJIBHBIX KJieTOK npocMaTpHBaiOT- 
ea e^HHHHHBie KpynHBie okch^hjibhbic 
rpaHyjiBi. B KjieTKax 3aMeTHa BBieoKaa 
MHTOTHHeCKaa aKTHBHOCTB. OCTpOB- 
kh o6hjibho BacKyjiapH30BaHBi 3a eneT 
C^OpMHpOBaHHBIX H (JlOpMHpyiOmHXCa 
eoeyjLOB MHKpoijHpKyjiaTOpHoro pyejia, 
Meac^y kotopbimh paenojioaceHBi e/jn- 
HHHHBie BBiBO^HBie npoTOKH, cocToamne 
H3 KyOnnecKoro snHTejina. IIoBceMecT- 
ho BcTpenaiOTca KapTHHBI b o6jiacTax 
e^opMHpOBaHHBix naHKpeaTHHecKHx 
ai^HHyeoB CKonjieHHa KpynHBix rnapo- 
bh^hbix KJieTOK jieacamHx rpynnaMH no 
3-5. Kjictkh HMeiOT i^eHTpajiBHO-pae- 
nojioaceHHoe mapOBH^Hoe rHnoxpOM- 
Hoe a^po, HHor^a b BH^e He6ojiBHioii 
najiOHKH, h roMoreHHyio OKCH^HjiBHyio 
iTHTonjia3My, hto xapaKTepH3yeT hx KaK 
OjiacTHBie (JiopMBi KJieTOK. BoKpyr hhx 
OTM enaeTca $op MH po B aHHe Taaceii H3 
$H6po6jiacTOB. 

npH OireHKe rHCTOXHMHHeCKHX 
peaKH,HHB C(J)OpMHpOBaHHBIX 3K30- 
kphhhbix naHKpeaTOi^HTax OTMenaeTca 
paBHOMepHoe paenpe^ejieHHe PHK h 
JJflK (4 6ajuia).B ocTpoBKax, BpacTa- 
iohjhx b 3K30KpHHHyio hbctb acejie3Bi 
BH3yajiH3HpyeTcanoBBimeHHoe eo- 

^epacaHHe PHK h JJfiK (4-5 6ajuiOB). 
UJHK-nojioacHTejiBHBie h HeihpajiBHBie 
rjiHK03aMHHorjiHKaHBi He oOHapyaceHBi. 
KnejiBie rjiHK03aMHHorjiHKaHBi BBiaBjia- 
lOTca b 6oKajiOBH^HBix KjieTKax Meac- 
^OJIBKOBBIX H TJiaBHOM BBIBO^HOM npO- 
TOKax (5 6ajuiOB). 
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3nnoKpHHHaji nacTb no^cejiyaoH- 
hoh 5Kejie3bi npe^CTaBjieHa ocTpoBKaMH. 
B ^ojibKax I-nopa^Ka HacHHTbiBaeTcn ot 
7 £0 12 OCTpOBKOB. B OCTpOBKaX HaCHH- 
TBIBaeTCiT 12-15 3HZI,0KpHH0II,HT0B . Bh- 
3yaJTH3HpyiOTC5T e^HHHHHbie OCTpOBKH B 
KOTOpbix pacnoji05KeHO 5 - 7, a HHor^a jsp 
50 3H^OKpHHOiprroB. Boicpyr octpobkob 
noicajiH3yK)TC5i napajuiejibH0-0praHH30- 
BaHHbie KOJbiareHOBbie BOJiOKHa h cocynbi 
MHKpOLLHpKyjBTTOpHOrO pyCJia, OT^eJBTIO- 
njHe 3K30KpHHHyi0 HaCTb 5KeJie3bI OT 3H£0- 
KpHHHOH. 3H^0KpHH0ITHTbI paCnOJIO)KeHbI 
B BH^e KJTeTOHHbIX CKOIUieHHH, B KOTOpbix 
Ha6jno^aiOTC5T e/jHHHHHbie (JiHrypbi MHT03a 
B OCHOBHOM DIIOKarOHOII,HTOB . BH3yaJIH3H- 
pyiOTCa KapTHHbl 0TX05K^eHHH ejJHHHHHblX 
KjieTOK jspyr ot #pyra, ho npn 3 tom ohh 
CBH 3aHbI Me5K^y C 060 H HedOJIbHIHMH hh- 
TOnjia3MaTHHeCKHMH OTpOCTKaMH. 

OcHOBHyio Maccy ocTpoBKa 3aHHMa- 
K)T HHcyjiHHOiTHTbi paenojio)KeHHbie no 
nepncjoepHH. KjieTKH OKpyraoii (JiopMbi 
c iieHTpajibHO pacnono}KeHHbiM rnnepx- 
pOMHblM HiapOBH^HblM H£pOM H HIHpO- 
KHM OKCHCjOHJIbHblM 060 £K 0 M UHTOIUia3MbI 

c6a30(J)HjibH0H rpaHyjiaiTHeH bbiubjich- 
hoh npn OKpacKe no ToMOpH. B uenrpe 
ocTpoBKa ne5KaT nnoKaroHOiTHTbi. Kjictkh 
HM eiOT OBanbHoe rnnepxpOMHoea^po pae- 
noji05KeHHoe no ueHTpy, y3Knn rnnoxpOM- 
H0-6a30(j)HJTbHbIH o6o/JOK U,HTOnjia3MbI H 

pe^xyio OKCH(J)HjTbHyK) rpaHyjian,HK) . B 
KjieTKax ocTpoBKa OTMenaeTca BbicoKoe 
co^ep5KaHne PHK (4-5 6ajuiOB). 

06cy2K/jemie 
nojiyneHHbix lamibix 

TaKHM o6pa30M, pe3yjibTaTbi nccjie- 
^OBaHnn noA^cejiyaonHon }Kejie3bi hobo- 
po^eHHbix Teji5iT anniHpCKOH nopo^bi 
noKa3biBaiOT, hto 5Kejie3a b CTpyKiyp- 
H0-0praHH30BaHH0M acneKTe ok opraH 
ciJiopMHpoBaHa. HMeeT neTKoe pa3#ene- 
Hne Ha CTpOMy n napeHXHMy, KOTopaa 
npe^CTaBjieHa 3K30KpHHH0H h 3H£OKpnH- 

hoh nacT^MH. B 5Kene3e npo^ojDKaiOTCii 
HHTeHCHBHbie npoueccbi nponn^epairnn, 
^H(j)$epeHiTHpoBKH n eneii,HajiH3aii,HH 
KjieTOK, Ha hto yKa3biBaeT BbicoKoe co- 
^ep5KaHHe PHK h ^HK b kj \ pax kjictok. 
AKTHBHbie npoueccbi flmjxjiepeHiTHpOBKH 
HaOmo^aiOTca b 3K30kphhhoh nacTH 5Ke- 
Jie3bl, B KOTOpOH paCn0JI05KeHbI o6lHHp- 
Hbie OCTpOBKH OjiaCTHbIX (J)OpM KJICTOK 
C (j)OpMHpyK>mHMCfl MHKpOHHpKyjI5TTOp- 
HblM pyCJIOM. B 3H£OKpHHHOH HaCTH OT- 
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MenaeTCfl BbieoKan mhtothhc CKa^i aKTHB- 
HOCTb. r HCTOXHMHHe ckhc peaiojHH Cpe30B 
no3BOJiaiOT HaM e^ejiarb bbibo^bi o nojiHO- 
H,eHHOH (JiyHKHHOHaJTbHOH^eOTeJTbHO CTH 
5Kejie3bi, hto npo^BjiaeTC5T b 4 - 5 6ajibHOH 
oireHKe co^ep5KaHHn b opraHe Heinpajib- 

HBIX H KHCJIBIX TJIHK03aMHH0JIHKaH0B, B 
3K30KpHHH0H HaCTH 5KCJIC3BI BbMBJieHHe 
KjieTOK Ha CTa^HH HaKonjieHHa, Bbi^ejie- 
hhh h co/jep5KaHH5i rpaHyji 3HMoreHa. B 
3H£OKpHHHOH Hacra co/jep5KaHHe rpaHyji 
ropMOHOB HHcyjiHHa h miOKaroHa. 

BbimeonHcaHHbie Hadjiio^eHmiyKa- 
3biBaiOT Ha to, hto npn p05K#eHHH no#- 
5Kejiy^OHHaa )Kejie3a KaK opraH eijiop- 
MHpOBaHa, cnocoOHa npouBjiarb cboio 
4)H3HOJIOrHHeCKyiO (jiyHKIJHIO, O^HaKO 
ee nojiHoe MoptjjocjiyHKiTHOHajibHoe CTa- 
HOBjieHHe nponcxo^HT Ha 6onee no3£- 
hhx 3Tanax nocTHarajibHoro pa3BHTHn 
KpynHoro poraToro CKOTa. 
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OCOEEHHOCTH nPOCTPAHCTBEHHOrO 
OPHEHTHPOBAHIM 
CBHHELlHHfi,yU,HPOBAHHbIX 
)KHBOTHbIX B IIPEHATAJIbHOM 
H PAHHEM nOCTHATAJILHOM 
OHTOrEHE3E 

XjiymeBCKaa O.A., xaH£. 6 hoji. HayK, ^oifeHT, nn.-xop. 
Me5K^yHapo^HOH Axa/jeMHH MH(J)opMaTH3aifHH 
Xhmhh E3., KaHjf. 6 hoji. Hayx, npoij)., axa/feMHx 
Me)K^yHapOAHOH Axa^eMHH HH(j)opMaTH3aifHH 
HHHOBaifHOHHbiH EBpa3HHCKHH yHHBepCHTeT, Ka3axcTaH 

B CTaTte pacKpbiBaiOTca ocoSchhocth, (JtopMHpOBaHua h Bocnpo- 
H 3 BeaeHua BpeMeHHbix CBJi 3 eii ycaoBHbix petjDJiexcoB y CBUHeummy- 
UHpOBaHHBIX 5 KHBOTHBIX B 3 aBHCHMOCTH OT nyTH IIOCTynjieHHJI CBHHIta 
B OpraHH 3 M. 

KjuoHeBbie cjioea: CBimnoBaa uHTOKCUKaima, BHyTpuyTpodHaa 
HHTOKCHKauiw, oaHOMecflHHbie Kpbicbi, BoaHbiu jia6upHHT Moppca, 
npocTpaHCTBeHHoe opueHTHpoBaHue. 

YnacTHHKH KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HaynHon aHajnrmKe, 

OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no HayuHon aHanHTHKe 


http://dx.doi.org/ 10.1 8007/gisap:bvmas. v0i6. 1014 


H 3BecTHO, hto yBejiHHeHHe xoHijeH- 
TpaifHH CBHHIfa b opraHH3Me ne- 
noBeKa, ocodeHHO pedemca, npHBO^HT k 
cyme CTBeHHoii 3a#ep5xxe ncHXHHecxoro 
pa3BHTH5I, CHH5KeHHK) HHTeJIJieKTa, a B 
CB5I3H C 3THM - aHOMaJIHUM noBe/jemra, 
HapymeHHK) BHHMaHHn, yxy^meHHio 
BoenpHHTua npocTpaHCTBa u npocTpaH- 
CTBeHHoro opueHTHpOBaHua. Mhoto- 
HHcneHHbie 3 KcnepuMeHTajibHbie hc- 
ene^OBaHHa CBH^eTejiBCTByioT Tax>xe 
06 3M6pHOTOKCHHHOCTH CBHHIfa, oxa3Bi- 
Baiomero HeraTHBHoe B03^eucTBHe, Ha 
penpo/jyKTHBHyio (JjyHxuHto )xeHiuHHBi 
npHBO^a k p a3 jihhhbim HapymeHHaM b 
pa3BHTHH nno^a. Hh Ha o^hoh H3 CTa- 
£HH CBOerO pa3BHTH« 3M6pHOH H mio# 
nonHOCTbio He 3amHmeHbi ot B03^eu- 
CTBHJI TOKCHKaHTOB. 

C MOMeHTa (J)OpMHpOBaHH 5 I (JiyHXIfH- 
OHaJIbHOH CHCTeMBI MaTB-njIO£ 5 KeHmH- 

hbi CTaHOBaTca cpe^ou odHramra }\jm 
/fpyroro opraHH3Ma, T.e. sxochctcmoh 
donee BbieoKoro ypOBmi. IIo3TOMy hc- 
CJieAOBaHH^ 3KOJIOTHH CHCTeMBI MaTB- 
nno# npe^CTaBnaeT o^Hy H3 Ba>xHBix h b 
to )xe BpeMa HaHMeHee pa3pa6oTaHHBix 
CTopoH npodneMBi skojiothh nejiOBexa. 
PeuB H^eT o cjio)xhom Tune B3aHMO^eii- 
ctbhji oxpy5xaiomafl cpe/ja-depeMemiaji 

}XeHmHHa - njIO^ - H 0 B 0 p 05 X£eHHBIH. 
Peaxipm 3 M 6 pHOHa h nno^a nejiOBe- 
xa Ha HednaronpHOTHBie 3 X 3 oreHHBie 
B 03 ^eHCTBH^ B 3 HaHHTeJIBHOH CTeneHH 
onpe^enaeTca CTajmeh BHyrpHyrpod- 
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hoto pa 3 BHTH«. B paHHHe nepuo^Bi 
OHToreHe 3 a y OMdpHOHa npaxTHueexu 
OTcyTCTByiOT MexaHH 3 MBi a^anTaifHH 
h cneifH^HueexHe peaxipiH b otbct Ha 
^encTBHe naToreHHBix areHTOB. JIhhib 
no Mepe co 3 peBaHmi Ba 5 XHeHiHHx op- 
raHOB h CHCTeM nno^a, CTaHOBjieHHn 
(jiyHXIfHH B 03 HHXai 0 T MOp(J)OJIOTHHe- 
exne h (JiyHxifHOHajiBHBie npe^nocBuixH 
J\JIK (])OpMHpOBaHH 5 I OTBCTHBIX peaXIfHH, 
xapaxTepHBix }\jm opraHH 3 Ma hobopojx- 
AeHHBIX. YHHTBIBaa, hto njiaijeHTapHBiH 
dapBep npaxTHueexH He npenaTCTByeT 
np 0 X 05 X^eHHK) CBHHIfa H 3 XpOBH Mare- 
pH X nno^y [1], MO)XHO 3 aXJHOHHTB, HTO 
y 6 epeMeHHBix 5 xhbothbix, npe^Bapn- 
TeJIBHO OTpaBJieHHBIX CBHHIfOM, npOHC- 
xo^ht 3 HaHHTenBHoe yBejiHHeHHe ero 

B XpOBH, XOTOpOe MOUKQT TOXCHHCCXH 
B03^eiicTB0BaTB Ha dy/jymee noTOM- 
ctbo, h Hedjiaronpmrrao OTpa>xaTBca 
Ha ero odmeM pa3BHTHH (cHH5xeHHe po- 
CTO-BeeoBBix noxa3aTeneH, yxy/fmeroie 
ncHxoMOTopHoro HHTejinexTyajiBHoro 
pa3BHTHa, yBejiHHeHHe nacTOTBi 3a- 
6oneBaeMOCTH, Bpojx^eHHBix nopoxoB 
pa3BHTHa, HapymeHHe noBe/jemra). H3- 
BeCTHO, HTO npH CBHHIfOBOH HHTOXCH- 
xaifHH b nepByio onepe^B nopajxaiOTca 
Handonee tohxhc h HyBCTBHTenBHBie ae- 
COH,HaTHBHBie (^yHXIfHH M03ra, XOTOpBie 
He MOryT 6BITB BBMBJieHBI HHXaXHMH 
opraHO eneu,H(J)HHe cxhmh TecTaMH. 3th 
HapymeHHa (^yHxifHOHaiiBHoro B3aHMO- 
^encTBHa CTpyxayp ronoBHoro M03ra 


CHH5XaiOT enoeodHOCTB OpraHH3Ma x 
njiacTHHeexHM nepecTponxaM CBoeii ^e- 
OTeJIBHOCTH H, TCM CaMBIM, yMeHBmaiOT 
ero a/janTaifHOHHBie bo3mo)xhocth. 0^- 
Haxo, HecMOTpa Ha 6onBmoe hhcjio ^aH- 
hbix o noBpe5X£aiomeM bjih^hhh CBHHifa 
Ha BBiemyio HepBHyio AeaTenBHOCTB, 
p e3ynBT aTBi HeHponoBefleHHeexHx hc- 
cne^OBaHHH npH narojiorHHecxoM B03- 
AeHCTBHH CBHHIfa Ha nOTOMCTBO 5XH- 
bothbix npe^CTaBneHBi b jiHTepaType 
He^ocTaTOHHO h ohh pa3H0peHHBBi. Tax 
no ^aHHBiM T.T. Massaro [2], noTpeOne- 
HHe CBHHifa He noBjimuio Ha odyneHHe 
mojio^bix xpBie b jiadnpHHTe. J.R. Nation 
et al [3], HanpoTHB, noxa3an H3MeHeHHe 
yCJIOBHOpe(j)JieXTOpHOH ^eOTeJIBHOCTH 
noene 60-th ^Hen npneMa CBHHifa. O. B. 
Eepe3HHa h A.A. ToeB [4] ycTaHOBHjiH 
HedjiaronpmiTHBiH 34)$exT CBHHifa Ha 
noBe^eHnecxHe peaxifHH xpBie y hkq b 
nepBBiii Meeaif 3aTpaBXH. Y >xhbothbix 
HapymanocB eooTHomeHHe B036y)x- 
AeHHa H T0pM05XeHHfl B IfeHTpaJIBHOH 
HepBHoii CHCTeMe, ycTaHOBneHa 3HanH- 
TenBHa^ 3a^ep5xxa exopocTH BBipadoTXH 
HaBBixa pe^nexea H36eraHHH npn bo3- 
AeiicTBHH CBHHifa. Safig-ur-Rehman [5] 
o6Hapy5XHji H3MeHeHHe ^BHraTejiBHon 
axTHBHO cth y xpBie, nojiyHaBmux 2% 
pacTBOp aifeTaTa CBHHifa b TeneHHe 30 
eyTox. Pe3ynBTaTBi Hcejie^OBaHHH O. 
Maneli et al [6] noxa3anH, hto noTpedne- 
HHe aifeTaTa CBHHifa e nHTBeBOH bo^oh 
b TeneHHe rpex MecjnjeB He BBOBman 


yxynmeHHfl b noBe^eHHH 5 khbothbix. B 
npOTHBonono5KHOCTi> 3TOMy peryjiapHoe 
BBe^eHHe HH3KHX KOHIjeHTpaiJHH TOKCH- 
KaHTa BBI3BIBaJIO 3HaHHTeJIBHBie H3Me- 
HeHna BecTH6yjiooKyjiapHoro peijmeKca. 
3 th ^aHHBie Taioxe noxaaajiH 3HanHMyio 
Me)KHH^HBH^yajiBHyio Bapna6ejiBHOCTB 
xapaxTepa HapymeHHH I1BH (nocTBpa- 
maTeJIBHBIH HHCTaTM). 

Xopomen MO^ejiBio Jim my ne- 

HHH COCTOHHH5I BBICIHHX nCHXHHC CKHX 

^yHKi^HH - o6yneHHa h naMUTH - y ne- 
noBeKa ABjiaeTCJi HccjieAOBaHHe npo- 
ijeccoB (J)opMHpOBaHHa, 3aicpenjieHHfl h 
BO cnpOH3Be^eHna BpeMeHHBix CBH3eH 
ycjiOBHBix pe(J)jieKCOB y )khbothbix h 
H 3MCHCHH5I 3THX 3aKOHOMepHOCTCH npH 
CBHHI^OBOH HHTOKCHKaiJHH. ,H,JHI H3- 
yneHHa bjihuhhh 3Kcno3HijHH cbhhiia 
H a o6yneHHe h naMUTB HaMH npoBe^eHBi 
HenponoBe^eHnecKHe HccjieAOBaHHn Ha 
O^HOMeC^HHOM nOTOMCTBe KpBIC, 3a- 
TpaBjiHBaeMBix b nepHOA 6epeMeHHOCTH 
h naicraijHH cbhhaom h KpBicax oaho- 
MecflHHoro B03pacTa Ha (j)OHe okcahcb- 
HOH 3KCn03HH,HH TOKCHKaHTa, HCnOJIB3yH 
MeTO^HKy (jxDpMHpOBamui y 5 khbothbix 
npocTpaHCTBeHHBix npe^CTaBjieHHH 
H npOCTpaHCTBeHHOH naMOTH, OCHO- 
BaHHyio Ha (JiopMHpoBaHHH pe^jiexca 
npocTpaHCTBeHHoro opneHTHpOBaHHe 
b BJIM (boahbih jia6npHHT Moppnca). 
Hccjie/jOBaHHA npoBe^eHBi Ha neTBipex 
rpynnax KpBic OAHOMecuHHoro B03pac- 
Ta: I. IlOTOMCTBO KpBic, 3aTpaBJICHHBIX B 
nepHOA 6epeMeHHOCTH h jiaKTaijHH hh- 
TpaTOM CBHHii,a (n = 41). 2. HHTaKraoe 
nOTOMCTBO KpBic (n = 31). 3. KpBICBI, 
OKe^HeBHO 3aTpaBjiHBaeMBie majibimh 
A 03aMH HHTpaTa CBHHi^a (0,0015 mt/kt 
M aCCBI TeJia). 4. HHTaKTHBie KpBICBI. 

Hpn pemeHHH Bonpoca o tokchhc- 

CKOM ^eilCTBHH 3KCn03HI^HH CBHHIja no 
pa3HBiM cxeMaM 3KcnepHMeHTa mbi hc- 
xoahjih H3 cjie^yiOHiero: Ha bccm npOTn- 
5KCHHH 6epeMeHHOCTH KpBICaM OKe^HeB- 
ho per os bboahjih HHTpar CBHHija b ao- 
3ax, npH6jiH)KaiOHiHxca k tcm, KOTOpBie 
MoryT nocTynaTB b opraHH3M H3 OKpy- 
)KaiomeH cpe^Bi, oOecneneHHe nojmo- 
i^eHHoro nnmeBoro paijHOHa, boabi j\m 
nHTBa h TmarejiBHoro yxoAa. BBeAemie 
TOKCHKaHTa npOH3BO£HjiocB c nepBoro 
Jim 6epeMeHHOCTH, ycTaHaBjiHBaeMoro 
Ha ocHOBaHHH o6Hapy)KeHHa cnepMaro- 

30HAOB B BarHHaJIBHOM Ma3Ke; BBeAemie 
TOKCHKaHTa npOH3BO£HJIOCB B O^HO H 
T05Ke BpeMn cyTOK; 06 3m6photokchhc- 


eKOM ^eHCTBHH HHTpaTa CBHHIja Cy^HJIH 
no HHCJiy MepTB0p05K^eHHBIX H nOTH6 - 
hihx b nepBBie ahh nocne poECAemra, 
cpe^HeMy nncjiy oco6eii b noMeTe, Becy 
h pa3MepaM oahoto HOBOp05KAemioro; 
O TepaTOreHHOM ^eHCTBHH TOKCHKaHTa 
CBH^eTejiBCTBOBajiH: BHeniHHe h BHy- 
TpeHHHe aHOMaJIHH pa3BHTHH, ^HHaMHKa 
pa3BHTHa b nocTHarajiBHOM nepHO^e; no 
AOCTH5KCHHH nOTOMCTBOM OAHOMCCUH- 
HOTO B03paCTa y 5KHBOTHBIX KOHTpOJIB- 
hoh h 3KcnepHMeHTajiBHOH rpynn (jiop- 
MHpOBaJIH HaBBIK npO CTpaHCTBCHHOTO 
opneHTHpOBaHHa b boahom jiaOnpHHTe 
Moppnca. CaMKH 6 bijih pa3Aejiem>i Ha 
ABe rpynnBi h cnapeHBi c HHTaKTHBiMH 
caMii,aMH c yneTOM hx 6 hojiothhcckhx 
ocoOeHHOCTeii. CaMOK no^ca^cHBajin k 
oahoh h toh }k e rpynne caMijOB b co- 
OTHomeHHH 3:1. nepBan rpynna - hh- 
raKTHBie caMKH (n=5), a BTOpan - 3 kc- 
nepnMeHTajiBHBie (n=15). C nepBoro 
Jim 6epeMeHHOCTH h ji o KOHija nepno^a 
jiaKTau,HH, caMKaM 3KcnepHMeHTanBHOH 
rpynnBi okcahcbho per os bboahjih hh- 
TpaT CBHHi^a b A03e 0,0015Mr/Kr MaccBi 
Tena. 

nojiyneHHBie HaMH AaHHBie noica- 
3ajin 3M6pHOTOKCHnecKoe h TepaToreH- 
HOe BJIHaHHe Ha nOTOMCTBO 5KHBOTHBIX, 
no^BeprniHxca b nepno^ 6epeMeHHO cth 
B03^eilCTBHI0 MaJIBIMH ^03aMH CBHHI^a. 

3to bbicokhh npoi^eHT (54%) rnOejiH 
H0B0p05K^eHHBIX, MaJIBIH Bee Tejia npH 
p05K#eHHH, CHH5KeHHan ^HHaMHKa pa3- 
Bwrm b nocTHarajiBHOM nepno^e, Hann- 
HHe BHeiHHHX H BHyTpeHHHX aHOMaJIHH 
pa3BHTH3. 

XopOHIHM oObcktom ^jia Taxoro 
po^a Hccjie^OBaHHH ^BjiaioTca 6ec- 
nopo^HBie OejiBie kpbicbi [1]. 3to 
oOycnoBjieHo: - o^miaKOBBiM c nejio- 
BeKOM reMOxopnajiBHBiM ranoM njia- 
u,eHTBi, hto oOjiemaeT ^ajiBHenmyio 
3KCTpanojiai^Hio 3KcnepHMeHTajiBHBix 
^aHHBix Ha HenoBeica; - y HHTaKTHBix 
KpBic pe^KO B03HHKai0T CnOHTaHHBie 
aHOMaJIHH pa3BHTHa; - HeOojiBHian 
^JIHTeJIBHOCTB OepCMCHHOCTH y KpBic; 
- cnapHBaHHe h onpe^ejiCHHe nepBoro 
Jim 6epeMeHHOCTH y KpBic npOBOAHT- 
cn 3HanHTejiBHO Jieme. 

Odynemie naebiKUM npocmpan- 
cmeeiinozo opuenmupoeanun e BJIM 
odn om ecMHHozo no mom cm a a jtcueom- 
HbiXy nodeepciuuxcn e nepuod 6epe- 
Mennocmu u Jiaumai^uu eo3deucmeuw 
moKcuKanma. 
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Ilpoijecc oOyneHHn >khbothbix koh- 
tpojibhoh rpynnBi npOTeicaji y pa3JiHH- 
hbix oco6eii no-pa3HOMy. B .nepBBie n hh 
oOyneHHn OTMeneHa BBipajKeHHa^ Bapn- 
aTHBHOCTB BpeMCHH pe^JICKCa (OT 50 ^O 
120 cex. y caMi^OB n jio 180 cex. y ca- 
mok), coxpaHiuiacB b TeneHHe 10 ^Heii. 

B nocjie,nyiomHe ^hh hcckojibko caMi^OB 
y>Ke 3a 7 cexyH^ (no npaMOH TpaeKTO- 
pnn) HaxojTHjin njiomajTKy B otjihhhc ot 
CaMI^OB y KpBICHT-CaMOK yCTOHHHBOCTB 

pe^jieKca OTMeneHa jihhib Ha 25-35 
jlQRb oOyneHHa. TaKHM o6pa3aM, npax- 
THnecKH y Bcex }khbothbix pe^jieKC 06- 
yneHHOCTH OpHeHTHpOBaHHIO C(j)OpMH- 
pOBajica b TeneHne Mecai^a. OOyneHHe 
noTOMCTBa }khbothbix, no^BepraiHxcn B 
nepHO# 6epeMeHHOCTH h jiaKTai^HH 3kc- 
no3Hii,HH CBHHii,a, npOHCxoAHJio 6ojiee 
^jiHTejiBHoe BpeMa h MeHee pe3yjiBTa- 
THBHO. Oco6eHHOCTBIO nOBe^CHHa 3THX 
5KHBOTHBIX B BJIM 6 bIJIO TO, HTO HaX05K- 
AeHne njioma^KH b jiaOnpHHTe hochjio 
cnoHTaHHBiii xapaKTep. Ha npoTa^ceHHH 
^Byx MecaijeB e5Ke^HeBHoro oOyneHHa 
6yKBajiBHO Jim Bcex 5khbothbix 6 bijio 
xapaKTepHO xaoTHHHoe, 6ecnopn£OHHoe 
nepeMemeHne b BJIM, BpeM^ ot Bpe- 
mchh Ha HecKOJiBKO ceKyH# 3aMHpaa Ha 
nOBepXHOCTH BO^BI (BepOUTHO, TaK OHH 
OT^BixajiH), nacTO npn>KHMajiHCB k 6op- 
THKy jiaOnpHHTa, TpaeKTOpHH hx ^bh- 
5KCHH5I 6BIJIH 0£H006pa3HBI, HTO CBH^e- 
TeJIBCTBOBaJIO O HH3KOH HCCJie^OBaTCJIB- 
ckoh noncKOBOH aKTHBHOCTH. nocjie He- 
O^HOKpaTHBIX «nO^CKa30K» O HaJIHHHH 
njioma^KH 34)$gkt ocTaBajica npOKHHM. 
Haxo)K£eHHe njioma^KH y caMi^OB Bcer- 
jldL 6 bijio cjiynaiiHBiM. TaKHM o6pa30M, 
k KOHijy BTOporo Mecai^a BpeMa «bo3- 
MO)KHoro o6Hapy5KeHH^» njioma^KH b 
BJIM y caMijOB BapBHpOBajio y pa3HBix 
oco6eii ot 51 ao 104 cexyHA. noBeAeHHe 
caMOK b BJIM, Majio, neM OTjiHnajiocB ot 
noBeAeHHa caMAOB. OAHaKO, b otjihhhc 
ot hhx, caMKH b jiaOnpHHTe 6 bijih 6ojiee 
aKTHBHBi. B noncKax njiomaAKH ohh 3a- 
njiBiBajin b pa3HBie paiiOHBi BJIM, nacTO 
Memn TpaeKTOpmo HBipujin noA BOAy, 
h, noaBjiaacB Ha nOBepXHOCTH boabi, 
KaK 6BI OCMaTpHBaJIHCB. C03AaBaJIOCB 
BnenaTjieHHe - ohh «nmyT» njiomaAKy. 
Me>KAy tcm bo3mo5khoctb Jim OTABixa 
ohh nojiynajin jihhib cjiynanHO, HaT- 
KHyBHincB Ha njiomaAKy. Ha 3 th noncKH 
y 5KHBOTHBIX yXOAHJIO MHOTO BpeMCHH H 
k KOHiiy BTOporo MecaAa BpeM^ «cjiy- 
nanHoro o6Hapy5KeHH^» njiomaAKH y 
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caMOK BapbHpoBajio b npe^ejiax 50-72 
ceKyH^, a y Tpera oco6eH - 140-180 ce- 
KyH^. 

IIpocTpaHCTBeHHoe opHeHTHpoea- 
HHe OAHOMeCHHHbIX KpbIC npH XpOHH- 
HeCKOH CBHHUOBOH HHTOKCHKaiJHH. 

Ilocjie oOyneHHa HaBBiKy npocTpaH- 
CTBeHHoro opneHTHpOBaHHa b BJIM >kh- 
bothbix (n=30) e5Ke^HeBHO nepopajiBHO 
3aTpaBJIHBaJIH HHTpaTOM CBHHira (0,0015 
mt/kt. m.t.) h npOBO^HUH e5Ke^HeBHBie 
Ha6jiiOAeHHa 3a ycTOHHHBOCTBio Hccne- 
^yeMoro peijmeKca y KpBic b BJIM. Ha 
3 tom 3Tane Hcejie/jOBaHmi ^khbothbic 
xoporno opneHTHpOBajiHCB b BJIM h 
CTaOnjiBHO Haxo^njiH nnoma^Ky b 3a- 
MyTHeHHOH MOJIOKOM BO^e JiaOHpHHTa. 
C(J)OpMHpOBaHHBIH y KpBIC peijwieKC 
OpHeHTHpOBaHH^ B npocTpaHCTBe 6 biji 
ycTOHHHBBiM. BpeMn ero cocTaBHjio: 
y caMiroB - 7,2 cqk. ± 0,2; y caMOK - 7,1 
±0,1, B ycjioeunx Modenbuoao 3Kcnepu- 
Memna 3Kcno3uijuu ceumja epexm, ko- 
mopoe jtcueomHoe npoeodum, maecm e 
jiadupuwne e noucKax moujadKu, nejin- 
emcH noKd3amejieM nponnocmu cneda 
naMHmu. 

Ha (|)oh e e5Ke£HeBHOH 3arpaBKH 
COJIBK) CBHHira pe(J)JieKC o6yHeHHOCTH 
npocTpaHCTBeHHOMy opHeHrapoBamno 
y o^HOMecaHHBix KpBic - eaMijOB coxpa- 
h&jicji b TeneHHe nonyropa MeeaireB, B 
nocjie^yiomHe ahh BTOporo h TpeTBero 
Mecaira HHTOKCHKau,HH HaOmo^ajiacB 
ero HecTaOnjiBHOCTB, BBipa5Kaiomaaca b 
KOJie6aHHH BpeMeHH peijmeKca b pa3HBie 
£hh ot Hexo^Horo ypOBHa #o 8 -8,3 cex 
±0,27 (p<0.001). B ^ajiBHennieM BpeMn, 

3aTpaHHBaeMoe OTpaBjiaeMBiMH 5 khbot- 
HBIMH Ha nOHCKH «CnaCHTeJIBHOH» mio- 
ma^KH b jiaOHpHHTe, npo^ojHKajio Ha- 
pacTaTB, h, k KOHiry OAHHHa^iraToro Me- 
enija 66% KpBic Boo6me He MorjiH Hairra 
njioma^Ky h nocne 280 ceK. njiaBaHHa b 
BJIM HaHHHajin TOHyTB, a c OAHHHa/jija- 
Toro r Ha ^BeHaOTaroro Mecaira hhtok- 
CHKaiTHH BCe KpBICBI nOJIHOCTBIO yrpaTH- 
JIH HaBBIK npOCTpaHCTBeHHOrO OpHeHTH- 
poBaHHa. Ohh xaoTHHHO nnaBajiH, nacTO 
npH5KHMaacB k OopTHKy OacceiiHa, h, 
bbi 6 hbhihcb H3 chji, ho TaK h He Haihpi 
nnoma^icy b jiaOnpHHTe, TOHyjiH. Y ca- 
MOK 5K e C nepBBIX ^Hefi HHTOKCHKaiJHH 
BpeMn pe^jieKca (p<0.02) Hanajio H3- 
MeHaTBca h b ^ajiBHenmeM yxy^meHHe 
pe^jieKca HapacTano (p<0.001). Yxy zj- 
rneHHe BpeMeHH peijmeKca y caMOK npo- 
hcxo^hjio nnaBHO b TeneHHe 1 1 MecaireB, 
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nocne nero ckopoctb peijmeKca pe 3 KO 
CHH 3 HJiaCB (p<0.001) H Ha TpHHa/maTBIH 
Aem> ^BeHa^iraToro Meeaija cbhhitoboh 
HHTOKCHK aiTHH 20% 5 KHBOTHBIX nOCJie 
280 ceKyH^ xaoTHHHoro njiaBaHHn b jia- 
OnpHHTe TaK h He cyMejin Hairra nyTB k 
njioma/jKe b BJIM, TaK xoporno paHee 
hm 3 HaKOMBiii. B nocjie^yiomHe jjhh 
(H anHHaa c 23 nncjia) hhcjio Taxnx KpBic 
B 03 pocjio. TaKHM o 6 pa 30 M, e 5 Ke^HeBHoe 
BBe^HIHe - MaJIBIX £03 HHTpaTa CBHH- 
i^a b TeneHHe ^jiktcjibhoto BpeMeHH y 

0£HOMeCHHHBIX 5KHBOTHBIX BBI3BIBaeT 
HeilpOTOKCHHeCKHH 3(})(|)eKT, B pa3BHTHH 
KOTOporo OTMeneHBi nojiOBBie oco6eH- 
HOCTH. y eaMITOB BBMBJieHa ^OCTaTOHHO 
BBIpa5KeHHaa pe3HCTeHTHOCTB K KOHireH- 
TpaiTHH CBHHH,a B OpraHH3Me. He3HaHH- 
TejiBHoe y^jiHHeHHe BpeMeHH peijmeKca 
OpHeHTHpOBaHHa npO^BHJIOCB y HHX 
jihhib cnycTa nojiTopa Mecaira nocne 3a- 
TpaBKH, a BBipanceHHoe ero yxy^meHHe 
OTMeneHO k KOHiry o^HHHa^iraToro Meca- 
ira, Korna OojiBHiaa nacTB >khbothbix non- 
HOCTBK) yTpaTHJia HaBBIK npOCTpaHCTBeH- 
Horo OpHeHTHpOBaHHa. y OnHOMeeflHHBIX 
caMOK, HanpoTHB, BBiaBjieHa 6onee bbico- 
Kaa HyBCTBHTeJIBHOCTB HepBHBIX CTpyKTyp 
K CBHHIiy nOHTH C nepBBIX £HCH 3aTpaBKH 
Bpem pe(J)jieKca y hhx B03pacTajio. O^Ha- 
ko H3MeHeHHa pe(JuieKTOpHoro noBeneHHa 
KpBic b TeneHne o^HHHajmaTH MeeaneB 
npOTeKajiH nnaBHO h jihhib k KOHiry rona 
HHTOKCHKaiTHH y CaMOK 3a$HKCHpOBaHO 

nojmoe Hcne3HOBeHHe pe^neKca. 

TaKHM o6pa30M, p e3yjiBT aTBi Hccne- 
^OBaHHH noKa 3 ajiH, hto no# BjinaHneM, 
CBHHira H3MeHaeTca BBiemaa HepBHaa 
^enTejiBHOCTB 5 khbothbix. MaTepnajiBi 
HaniHx HCCJie^OBaHHH TaKnce no3BOJiaiOT 
3aKjiiOHHTB cjie^yioiiTee: 

- xapaKTep h ckopoctb o 6 yHeHHOCTH 
npocTpaHCTBeHHOMy opneHTHpOBaHHio 
HenOJIOB 03 peJIBIX KpBIC H HeilpOTOKCH- 
necKoe ^eHCTBHe CBHHira o 6 ycjiOBjieHBi 
OHToreHeTHHecKHM nepno^OM pa 3 BHTHn 
oeo 6 eii h nyTOMH, nocTynjieHHa b opra- 

HH 3 M TOKCHKaHTa; 

- 3 KCn 03 HITHa CBHHH,a nCHBOTHBIM B 
nepHO# 6 epeMeHHOCTH h jiaKTai^HH OKa- 
3 BIBaeT BBIpa 5 KeHHOe 3 M 6 pHOTOKCHHe- 
CKoe BjiHUHHe Ha xapaKTep HeiiponoBe- 
AeHnecKHx peaKiTHH h yejiOBHOpe(J)jieK- 
TOpHyio ^enTejiBHOCTB noTOMCTBa; 

- npoirece oOyneHHa noTOMCTBa npo- 
cTpaHCTBeHHOMy OpHeHTHpOBaHHIO B 

BJIM cymecTBeHHO 3 aT«HyT bo BpeMeHH 
h Mano pe3yjiBTaTHBeH; 


- 3KCn03HITHa CBHHira B MaJIBIX ^o- 
3ax OepeMeHHBiM eaMKaM OKa3BiBaeT 
Tn5Kejioe 3M6pHOTOKCHHecKoe h TepaTO- 
reHHoe ^eiicTBHe Ha hotomctbo; 

- e5Ke£HeBHafl 3Kcno3Hi^Hn MajiBiMH 
JI03aMH CBHHH,a O^HOMe CaHHBIM KpBICaM 
npHBO^HT K CymeCTBeHHBIM H3MeHeHH- 
am b hx noBe^eHHH; 

HyBCTBHTeJIBHOCTB HepBHBIX 
CTpyKTyp k CBHHIiy, HaKonjieHHe KOTOpo- 
ro npHBO^HT K nOJIHOMy HCHe3HOBeHHIO 
y 5 khbothbix pe(J)jieKca opneHTHpOBaHHa 
HMeeT nojiOBBie oco 6 chhocth (Heiipo- 
TOKCHHeCKHH S^^^KT y CaMIJOB pa3BH- 
BaeTca 6ojiee 6 bictpbimh TeMnaMn). 
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MECHANISM OF FORMATION OF THE 
PINE IN ASPEN-PINE PLANTINGS ON 
AUTOMORPHIC SOILS OF NORTHERN 
KAZAKHSTAN 

D. Sarsekova, Doctor of Agricultural science, Full Professor, 
Head of a Chair 

Kazakh State Agrotechnical University named 
after S. Seyfullin, Kazakhstan 

Through the researches the following was established: in order for 
the foreststand with prevalence of the pine to form it is necessary to 
exclude or to reduce the volume of aspen subgrowth appearing after the 
felling by banding of aspen or by «predrying» the maternal tree. 

Keywords: banding, coppice shoot, predrying, change of breeds, 
phytomass, testing areas. 

Conference participant, National championship in scientific analytics, 

Open European and Asian research analytics championship 


CnOCOE OOPMHPOBAHH51 
COCHbl B OCHHOBO- COCHOBbIX 
HACA^EHHMX HA ABTOMOPOHbIX 
nOHBAX CEBEPHOrO KA3AXCTAHA 

CapcexoBa 3,/H., A-p c.-x. HayK, npoij)., 3aB. Kaijie/fpOH 
Ka3axcKHH arp ot exHHH e ckhh yHHBepCHTeT hm. 

C. CentfiyjiJiHHa, Ka3axcTaH 

Hccjie/tOBaHnaMH ycTaHOBjieHO, hto cjtopMHpOBamw apeBO- 
ctob c npeo6jiaaaHneM cochbi HeodxojiHMO hckjhohhtl hjih yMem>- 
mnTb KOJinuecTBO ocHHOBoro noa,pocTa, noaBJiaiontHxca nocne pydKH 
nyTeM OKOJibitOBbiBaHna ochhbi hjih «noacyiHKH» MaTepHHCKoro jte- 
peBa. 

KjnoHeBbie cjioea: OKOJibitOBbiBaHHe, nopocjieBHHbi, noacyniKa, 
CMeHa nopOA, (JtHTOMacca, npodHbie mioma/iH 

YnacTHHKH KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HayuHon aHamiTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 


http://dx.doi.org/ 10.1 8007/gisap:bvmas. v0i6. 1015 


C OXpaHHTb BbICOKyK) npo^yKTHB- 
HOCTb eCTeCTBeHHBIX ^peBOCTO- 
eB 0£Ha H3 OCHOBHbIX 3a^aH CTOailtHX 
nepe^ jieeoBO/jaMH pecny6jiHKH. He- 
npaBHjibHoe Be^eHne xcmiicTBa b neeax 
CeBepHoro Ka3axcTaHa npHBejio b no- 
ene^HHe ro^bi k yBejiHuerono mojio^- 
h^kob, b eocTaBe KOTOpbix npeodjia^aeT 
ocHHa. 06bihho OHa 3aHHMaeT Handcmee 
npo^yKTHBHbie THm>i neea (C - 3, C - 4), 
r#e MO^ceT ycneniHO pacTH eocHa II - III 
OoHHTeTOB. CoxpaHHBHiHeea iihh yxa- 
3bIBaiOT Ha BbICOKyK) nOTeHIfHIO nOHBbl. 


,3,1151 TOTO HT 06 bI c4)OpMHpOBaTb 
ApeBOCTOH e npeodna^aHHeM cochbi He- 

06x0£HM0 HCKJHOHHTb HJIH yMeHBmHTB 
KOJIHHeCTBO OCHHOBOTO nO^pOCTa, B03- 
HHKaiOHtero noejie pydxn He)KejiaTejiB- 
hbix nopo^, b HameM ejiyuae ochhbi. 
Pe^KO (J)OpMHpya MOJIO£H5IKH CeMeHHOTO 
npOHCXO}K^eHHa, OCHHa pa3MH05KaeT- 
cn KOpHeBBiMH OTnpBiCKaMH. KopHeBan 
CHCTeMa pacnpocTpaHneTcn Ha 40 - 65 

MeTpOB B CTOpOHBI. 

noejie pydKH MaTepHHCKoro £peBO- 
ctoh H3 emmjHx noueK KOpHen ochhbi 


noaBjiaeTca OojiBmoe kojihhcctbo ot- 
npBiCKOB. HaMH ycTaHOBjieHBi yuacTKH c 
KOJIHHeCTBOM KOpHCBBIX OTnpBICKOB Ha 

o^hom reKTape ot 50 jio 120 tbic. unyK. 
3a ro# ohh BBipacTaiOT 1,5 - 2 MeTpOB 

BBICOTBI. 

YMeHBmHTB KOJIHHeCTBO TaKHX no- 
poejieBHH mo5kho nyTeM «no^eymKH» 
MaTepHHCKoro ^epeBa. npe/jOTBpamaa 
OTTOK njiaCTHHeCKHX BemeCTB H3 KpOHBI 
k KopH^M ^epeBa, bc a ero KopHeBan ch- 
CTeMa ycBixaeT. 

noaTOMy, ;yni npejtOTBpameHHa 


Ta6ji.l. 


TaKcauHOHHaH xapaKTepncTHKa oiibinibix ynacTKOB b CMeuiaHHbix ocHHOBO-cocHOBbix /jpeBOCToax 


n.n. 

ts 

s 

a 

w 

O 

CocTaB 

fycTOTa, uiT/ra 

Cpe/tHHH TnaMCTp, 
CM 

Cpe/tHaa BbicoTa, m 

rijiouiaTb ceucHHa, 
M 2 /ra 

3anac, M 3 /ra 

IIOJIHOTa 

C 

Oc 

E 

c 

Oc 

E 

C 

Oc 

E 

C 

Oc 

E 

C 

Oc 

E 

C 

Oc 

E 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

o 

m 

A 

4C50clE 

824 

1060 

721 

13,8 

13,2 

9,7 

12,1 

13,0 

11,5 

12,4 

14,6 

5,3 

94,7 

118,2 

32,8 

0,4 

0,65 

0,3 

E 

4C50clE 

765 

1177 

714 

13,9 

14,0 

9,2 

11,8 

13,6 

11,4 

11,6 

18,0 

4,7 

79,3 

107,8 

27,3 

0,4 

0,8 

0,3 

vo 

m 

A 

1C80c1E 

108 

708 

100 

18,7 

19,4 

18,4 

17,0 

16,8 

14,0 

2,9 

21,0 

2,7 

28,1 

177,3 

18,9 

0,1 

0,79 

0,06 

E 

4C60clE 

424 

664 

68 

18,8 

18,9 

12,8 

17,0 

17,7 

14,0 

11,8 

18,6 

0,9 

125,2 

188,7 

7,7 

0,3 

0,7 

0,04 

i> 

m 

A 

5C40clE 

357 

248 

72 

22,3 

22,2 

21,1 

21,0 

21,7 

19,8 

14,0 

9,6 

2,5 

130,9 

103,9 

27,3 

0,4 

0,3 

0,06 
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npo/jojwKemie Tafiji.l. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


E 

2 C 50 c 3 E 

445 

250 

110 

13,1 

19,1 

22,8 

11,1 

18,1 

18,9 

6,0 

7,1 

4,5 

34,3 

55,9 

44,4 

0,2 

0,2 

0,2 

38 

A 

2 C 60 c 2 E 

550 

1983 

483 

5,5 

7,9 

10,7 

6,5 

9,0 

11,0 

1,2 

9,5 

4,4 

24,8 

0,21 

26,1 

0,1 

0,5 

0,3 

E ’ 

5 C 20 c 3 E 

1283 

433 

700 

10,0 

10,1 

10,1 

9,7 

10,1 

11,2 

10,2 

3,2 

6,8 

67,3 

26,7 

37,8 

0,4 

0,2 

0,4 

E ” 

5 C 30 c 2 E 

1183 

950 

700 

8,9 

8,5 

8,7 

8,8 

8,7 

9,0 

7,2 

5,2 

4,2 

48,1 

39,3 

23,2 

0,3 

0,3 

0,3 

39 

A 

5 C 40 clE 

906 

552 

229 

15,5 

15,6 

13,7 

15,2 

17,3 

15,1 

17,7 

10,5 

3,4 

147,6 

104,8 

23,6 

0,5 

0,3 

0,1 

40 

A 

100 c 

100 

4060 

80 

16,8 

9,6 

12,4 

- 

12,1 

- 

2,2 

28,9 

0,9 

- 

21,4 

- 

- 

1,2 

- 

E 

90 clE 

40 

3920 

82 

9,9 

9,4 

10,0 

- 

13,0 

12,3 

0,3 

31,0 

5,7 

- 

286,2 

35,6 

0,1 

1,0 

0,27 


CMeHti nopOA npH py6Kax pa3JiHHHoro 
Ha3HaneHHa h BH^a, HaMH 6 bijih npOBe- 
AeHBi cnei^HajibHbie om>iTbi no noAcyrn- 
Ke ochhbi b Haca5K^eHnax pa3JiHHHoro 
B03pacTa, cocTaBa, cTpoemra, CTpyK- 
Typti, npOH3pacTaK>mnx b Tnne Jieca 
BpeMeHHbin ochhhhk (OcBM - 1). 3th 
H aca^Aerora 3aHHMaiOT MHKponoHH^ce- 
hhh n 3ana^HHbi Ha nojiornx cioiOHax 
n nuien^ax yBanoB. Hohbbi noA hhmh 
6ypbie necHtie, BTOpHHHO-AepHOBBie, 


3jnoBHHpOBaHHbie, rjiy6oiconpo(j)HjiB- 
Htie, CKeneTHBie, ^epHOBO-ocojio^ejiBie, 
TeMHO-cepBie ocono^ejiBie. 

IIpo6HBie njioma/pi 35, 38, 40 3ajio- 
5Kem>i b Haca^eHHHx c^opMHpOBaBinnx- 
cn nocne ciljioihhoh BBipyOicn. OcTaBinne- 
c n Ha hhx ^epeBBa cochbi II-III icjiacca 6o- 
HHTeTa. Ha npo6HOH mioma^H 37 AepeBBn 
ochhbi cnejiBie h TpeOyiOT BBipyOxH. Oc- 
HOBHan nacTB CTBOJia ochhbi noBpQKAeHa 
Cep/meBHHHOH rHHJIBIO. 


fl,peBOCTOH Ha npoOHBix njioma^ax 
HMejiH cpe^HHH ^HaMeTp no ochhc ot 
7,9 ao 22,2 cm, cpe^Hioio BBicoTy - ot 
8,7 ^0 21,7 m h 3anac - 26,7-188,7 m 3 / 
ra (Ta6jnmal). 

OKOJIBAOBBIBaHHe OCHHBI npOH3BO- 
Ahjiocb 6eH3HHOBBiMH nHjiaMH «Ypaji» 
hjih «fl,py5K6a», ocHameHHBiMH H,en^MH 
THna nU,Y- 10,26. npn 3 tom yAajnuiHCB 
hx Kopa, Jiy6 h nacTB ApeBecHHBi. Ha 
OTAejiBHBix ynacTKax OKOJiBHOBBmaHHe 

Ta6ji.2. 


KojiHnecTBO noApocTa cochbi, 6epe3bi h ochhbi Ha ohbithbix ynacTKax, uiT./ra 


npo6-HBie nno- 
maAH 

Ce30H 

noAcyniKH 

OCHHBI 

CeK-AHH 

noApocT, HiT/ra 

KopHeBBie 

OTnpBICKH 

OCHHBI 

CocHa 

6epe3a 

AO py6KH 

nocjie 

py6xH 

AO py6KH 

nocjie 

py6KH 

AO py6KH 

nocjie py6KH 

35 

BecHa 

A* 

277 

277 

- 

- 

- 

121333 

E 

71 

71 

- 

- 

- 

6533 

E’ 

708 

708 

- 

- 

- 

11500 

36 

jieTO 

A 

75 

75 

16010 

16010 

- 

14250 

E 

37 

37 

12722 

12722 

- 

685 

37 

jieTO 

A 

600 

600 

233 

233 

633 

54333 

E 

4200 

4200 

580 

580 

720 

1685 

38 

AO pacnyc- 

KaHHH JIHCTBCB 

A 

10500 

10500 

1050 

1050 

- 

60400 

E 

2850 

2850 

1350 

1350 

150 

2760 

E’ 

6400 

6400 

950 

950 

50 

1800 

39 

HOn6pB 

E 

100 

100 

- 

- 

16733 

49566 

40 

AO pacnyc- 

KaHHH JIHCTBCB 

A 

6041 

6041 

708 

708 

125 

16666 

E 

7291 

7291 

562 

562 

333 

1666 

npHMenaHHe - A* - BBipy6jieHa bch ocHHa 
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^HHaMHKa Ha^3eMHOH (JjHTOMaccbi TpaeHHoro noKpoea Ha onbiTHbix ynacTKax 


npodHBie njioma/jH 

ArpoOoTaHHnecKaH rpynna 

3JiaKH 

OCOKH 

pa3HOTpaBBe 

o6man 

flo noAcyuiKH ocHHbi (r/0,25 m 2 - B03ayuiHO-cyxoii eec) 

35 

2,10 

- 

2,88 

4,98 

37 

9,13 

- 

10,63 

19,76 

CnycTH 2-3 ro/ja nocjie no^cyniKH (r/0,25 m 2 - B03ayuiHO-cyxoii Bee) 

35 

3,45 

- 

3,68 

7,12 

37 

11,39 

- 

10,43 

21,82 

H3MeHeHne epe^Hero npoeKTHBHoro noxpBiTHu (%) 

flo no^cyinKH ochhw 

35 

2,46 

>0,5 

10,90 

13,37 

37 

15,52 

- 

39,36 

54,88 

CnycTH 2-3 ro^a nocjie no^cymKH 

35 

7,52 

0,25 

10,21 

20,56 

37 

19,36 

- 

46,04 

60,60 


^ejianocb ^ByMa KOJiBuaMH h Ka^tie H3 
KOJiett Hape3ajiHCB Ha paecTonHHH 20 cm 
o/jho ot jrpyroro. 

TaK5Ke 6 bijio ycTaHOBjieHO, hto 
T maTejiBHO BBinojiHeHHoe kojibijo no 
OKpy5KHOCTH #epeBa npe^OTBpamaeT ot- 
TOK BemeCTB. 0/JHOrO OKOJIBIJOBBIBaHHH 
^ocTaTOHHO Rim npeKpameHna OTTOKa. 
J \ jih BBinojiHeHna nocTaBjieHHOH 3a^ann 
niHpHHy KOJieu, hco6xo^hmo npoBO^HTB 
KpIOHKOBOH I^enBIO B 0£HH pe3. 

OeHOJiorHnecKHe HaOmo^eHHH 3a 
XO^OM yCBIXaHHa OCHHBI noKa3ajiH, HTO 
Ha BTOpon ro# nocne KOJiBijeBaHHn, y 
ochhbi BereTaipra HaHHHaeTCn Ha 10 - 
12 ^Heii no3)K e, a kohch, ee HacTynaeT Ha 
2-3 HeAenH paHBine. CnycTH TpH ro^a 

^epeBBH OCHHBI yCBIXaiOT nOJIHOCTBIO. 

3aBHCHMOCTB CKOpOCTH yCBIXaHHfl 
^epeBBeB ot BpeMeHH no^eyniKH He 
ycTaHOBjieHa. IlpoH3Be^eHHoe occhbio, 
paHHeii BecHOH #o paenycKaHHn jih- 
ctbcb, a Taioice jictom b mojie Mecinje, 
OKOJIBI^OBBIBaHHe OKa3aJIO O^HHaKOBOe 
BJIH^HHe Ha CpOK yCBIXaHHU. 

IIojiHoe ycBixaHne HacTynaeT Ha 
TpeTHH TO# BHe 3aBHCHMOCTH OT B03paC- 
Ta h pa3MepoB /jepeBBeB. IIoBpe5K^eH- 
HBie CTBOJIBI OCHHBI yCBIXaiOT B TCHCHHC 
nepBBix o^hoto- jxsyx neT. 

Ha6jiio^eHHH 3a Bjia)KHOCTBio #peBe- 
chhbi Ha no^cymeHHBix ^epeBBux h koh- 
Tpone noKa3ajiH, hto no^cymeHHBie /je- 
peBBn tojibko Ha 2 toa nocne KOJiBijeBa- 
hhh HMeiOT MeHBHie Bjiarn b /jpeBeemie 
no cpaBHeHHio c KOHTponeM, (t^ ajcr =4,42 
>to,5= 2 > 09 )- 

YneT ecTecTBeHHoro bo3o6hobjic- 
hhh Ha ynacTKax py6ox yxo^a j\o h no- 
cne py6KH noKa3an, hto b 6ojibhihhctbc 
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cjiynaeB hmcjich no/jpocT cochbi, 6 epe- 

3BI H OCHHBI, HO pa3JIHHHOTO KOJIHHCCTBa 

(Tafijimja 2 ). 

CnycTH o^hh (npo 6 m>ie njioma^H 36 
- 40 ) h #Ba ro^a (npodHan njioma/jB 35 ) 

HHCJieHHOCTB KOpHeOTnpBICKOBOH nOpOC- 
jih ochhbi B 03 pocjia chjibho Ha ynacTKax, 
r^e BBipyOjieH MarepHHCKHH apcboctoh. 
Tax, Ha npoOHoii rniomajm 35 ^o pyOxn 

KOpHeBBIX OTnpBICKOB OCHHBI He 6bIJIO. 

Ho Ha cjie^yiomHH ro/j ohh nonBH- 
JIHCB Ha KOHTpOJie B KOJIHHCCTBC 121,3 
tbic. hit. Ha 1 ra. B to 5 xe BpeMn Ha 
ynacTxax, r#e «no^cyniHBajiacB» ocHHa, 
KOpHeBBIX OTnpBICKOB nOUBHJIOCB B 13,5 
pa 3 MeHBHie. 

PacKomca KOpHeBOH chctcmbi noxa3a- 
Jia, HTO OHa M05KeT B03paCTH HaMHOTO, Tax 
xax 6 ojibhihhctbo nopocjieBHH Ha no^cy- 
meHHBix ynacTKax noaBHjiocB ot KOpHeii 
cnnjieHHBix ^epeBBeB Ha KOHTpOJie. OneHB 
BejiHKO pacnpocTpaHeHne KOpHeBOH ch- 
CTeMBi, o neM roBopHjiocB paHee. 

Taxaa 5Ke 3axoHOMepHOCTB xapax- 
TepHa h no ^pyrHM npodHBiM mioma- 
Ahm. npHHeM, cpOK py6xn MarepHHCKO- 
ro ^peBOCTOH Ha enocodHOCTB x nopoe- 
jieo6pa30BaHHio oco6oro bjihuhhh He 
OKa3BiBaeT. 

H 3 yneHHe (jiopMHpOBamui TpaBUHO- 
KycTapHHHKOBoro noKpOBa Ha ohbithbix 
ynacTKax noKa 3 ajio, hto 3 anac Ha^ 3 eMHoii 
^HTOMaccBi He npeTepneji cymecTBeH- 
hbix H 3 MeHeHHH nocne nO^CyiHKH OCHHBI. 
AHajiorHHHaa 3aBHCHMO ctb ocTaeTca h 
jjjm npoeKTHBHoro hx noKpBrora (Tadjiuua 
3 ). HeOojiBinoe yBejiHHeroie npoeKTHBHo- 
ro noKpBiTHa 3 JiaKOB h pa 3 HOTpaBBn ey- 
mecTBeHHO He h3mchhjio 3 KOJiorHHecxyio 
oOcTaHOBicy Ha ynacTKax. 


TaxHM o6pa30M, nocne ydopKH och- 
HOBoro ^peBOCToa, Ha jiecoceKax npn 
pydxax nepe(J)opMHpOBaHHn, r^e He^o- 
CTaTOHHO cocHOBoro no^pocTa, ijejieeo- 
o6pa3HO co3^aBaTB jiecHBie KyjiBTypBi. 
npn 3 tom noca^xa KyjiBTyp ^ojHKHa bbi- 
nojiHaTBca b nepBBiii ro^ nocne py6xn, 
hto6bi hckjiiohhtb KOHKypeHI^HIO TpaBa- 
HHCTOH paCTHTeJIBHOCTH H OCTaBHieHCH 
HaCTH OCHHOBBIX OTnpBICKOB CeMCHHOrO 
np0HCX05K^eHH5I. 

fl,epeBBn ochhbi ^ojdkhbi 6bitb no^- 
eymeHBi Ha Been TeppHTOpHH BBi^ejia, 
HT06BI HCKJIIOHHTB BJIH^HHe CBIpOpaCTy- 
mnx ochh jLpyrnx ynacTKOB. 
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QUALITY OF SEEDS OF CONIFEROUS 
INTRODUCENTS IN CONDITIONS OF 
ARBORETUM OF THE JSC «FOREST 
BROODER» OF ALMATY REGION 


D. Sarsekova 1 , Doctor of Agricultural science, Full Professor, 
Head of a Chair 

V. Ismailov 2 , Candidate of Agricultural science 
Kazakh State Agrotechnical University named 
after S. Seyfullin, Kazakhstan 1 
Farm «Agora», Almaty region, Kazakhstan 2 

Through the researches it was established that the crop of seeds of 
coniferous introducents in the arboretum of JSC “Forest Brooder” isn’t 
lower, than in natural areas. Sowing qualities of seeds were defined by 
the radiographic method. They were low mostly as a result of formation 
of the parthenospermic seeds at the expense of a shortage of pollinators. 
Despite the low viability, enough seeds for emergence of normal self- 
sowing are formed in bumper-crop years - from 5 to 75 shoots on 1 
sq.m on the average. 

Keywords: deficiency of seeds, radiographic method, pollen, 
fertility, quality of seeds. 

Conference participants, National championship in scientific analytics, 

Open European and Asian research analytics championship 


KAHECTBO CEMJIH XBOHHBIX 
UHTPOflYITEHTOB B yCJIOBHRX 
APEOPETyMA AO «JIECHOH 
nHTOMHHK)) AJIMATHHCKOH 
OEJIACTH 

CapceKOBa ,/J.H. 1 , u-p c.-x. HayK, npoij)., 3aB. KaijjeupOH 
HcMaHjiOB B.K). 2 , OH#, c.-x. HayK 
Ka3axcKHH arpOTexHHnecKHH yHHBepCHTeT hm. C. 

CefiijjyjijiHHa, Ka3axcTaH' 

KpecTBJiHCKoe xo3hhctbo «Aropa», AjiMaTHHCKaa odjiacTB, 
Ka3axcTaH 2 

HccjieaoBaHnaMH ycTaHOBjieHO, hto ypo^can ceMaH xbohhbix hh- 
TpoayueHTOB b ap6opeTyMe AO «JIecHon nnTOMHHK» He HH>Ke, hcm 
b e CTe ctb eHHtix apeanax. IIoceBHBie KauecTBa ccmhh onpeuejnuiHCB 
pemreHorpatjjHHecKHM mcto^om, KOTOptie OKa3ajiHCB hh3khmh, b 
ochobhom, b pe3yjii>TaTe o6pa30BaHna napTeHocnepMHuecKHx ceMHH 
3a chct HeaocTaTKa ontuiHTejieH. HecMOTpa Ha HH3Kyio BCxo^cecTt, 
b ypo^cauHEie rouBi ceMHH odpa3yeTca uocTaTOHHoe kojihhcctbo 
noaBjieHHa HOpMajiBHoro caMoeeBa - b cpeuHeM ot 5 uo 75 bcxo/job 
H a 1 m 2 . 

KjuoueBbie cjioea: ji,ec()eKTHOCTB ccmjih, pemTeHorpatjjHHecKHH 
MeTOa, nBIJIBIta, (jiepTHJIBHOCTB, KaueCTBO C6M5IH. 

YnacTHHKH KOH(J)epeHLi,HH, HaunoHajibHoro nepBeHCTBa no HayuHon aHajiHTHKe, 

OTKpbiToro EBponeficKO-A3HaTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 


http://dx.doi.org/ 10.1 8007/gisap:bvmas. v0i6. 1016 


P enpo^yKTHBHtie npoueccEi y xboh- 
hbix BH^OB npOXOA^T no A BJIHJIHHeM 
Kax BHyTpeHHHx, Haejie^CTBeHHO ody- 
cjiOBjieHHBix cjjaKTopoB, Tax H BHemHHX. 
Jliodoe OTKjioHeHne ot HOpMajiBHoro 
ifHKjia reHepaTHBHoro pa3BHTHa mojkct 
npHBeCTH K ^e(J)eKTHBHOCTH CeMJIH. 3 to 
M oryT 6 bitb 3MdpHOJiorHnecKHe Hapy- 
meroui, onpeuejiaeMBie H3MeHeHHHMH 
dHOXHMHnecKHx npoueeeoB (HaKonjie- 
HHe HyKJieHHOBBIX KHCJIOT, deJIKOB, Kpax- 
Majia, ropMOHOB), KOTOpBie ocjiadjra- 
lOTca B03^encTBHeM HedjiaronpnaTHBix 
(JiaKTOpOB BHeniHen cpe^Bi [1]; otkjio- 
HeHne ot HOpMajiBHoro njiouoHomeHHa 
onpeuejiaeTCn n KanecTBOM My^ccKHx 
raMeTO^HTOB, Tax Kax CTepnjiBHO ctb 
nBIJIBUBI M05KeT 6BITB BBI3BaHa 3aeyxon, 

3aM0p03KaMH b nepnou 3aji05KeHHa (jmo- 
panBHBix MepncTeM, uo)kujihboh noro- 
uoii b nepnou BBuieTa iibijibijbi. 

OnpeuejieHHe KauecTBa ceMHH xboh- 
hbix HHTpOAyiteHTOB b ycjiOBHax ap6o- 
peTyMa AO «JIecHOH hhtomhhk» AjiMa- 

THHCKOH 06 jiaCTH npOBOUHJIOCB pQWTTQ- 

Horpa^HuecKHM mctouom[2]. 

J\ jvl peHTreHOBCKOH cbcmkh uenojiB- 
30Bajiea HajiyuarejiB «Peiic-fl,» e peirrre- 
hobckoh TpydKOH 13CL 6e3 ajnoMHHHe- 
BOIT) $HJ3BTpa, KOTOpBIH jienco CHHMaeTca 
e annapara. CeMeHa, cjiyuaiiHO B3jm>ie H3 
aHajiH3HpyeMOH nap thh, pacmiauBiBajiHCB 
Ha npo3pauHyio miemcy h KpemumcB k Hen 
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npn noMomn np 03 pauH 0 H KjieiiKOH jichtbi. 
Fotobbih npenapaT ymia^BiBajica Ha uep- 
HO- 6 ejiyio no 3 HTHBHyio (JiOTOiuieHKy M3- 
3JI nyBCTBHTe jibho ctbk) 6-TOCT (TacMa), 
odepHyiyio b CBeTOHenpOHHuaeMyio dyMa- 
iy. PeHTreHOBCKaa cueMKa npOH 3 BO^HjiacB 
Ha CBery. Ohbithbim nyreM bbihbjicho, hto 
H andonee KanecTBeHHBie pemreHOBCKHe 
CHHMKH CCMHH XBOHHBIX BVIJIOB nOJiyuaiOT- 

ea npn cmie TOKa 90 mkA, HanpjDKeHHH 40 
kB, paccToaHHH ot cjiOKyca odBeKTHBa u o 
IUieHKH 30 CM H BpeMeHH 3 KCn 03 HUHH 1 5-20 
mhh. npn 3 thx napaMerpax uo 3 a odjiyne- 
hh a eocTaBjiaeT 2p, uro MHoroKpaTHO Mem>- 
me KpHTHuecKOH, KOTopaa npn odnyueHHH 
eyxHx ccmhh ejiH Illpemca eocTaBjiaeT 5-7 
tbic. pemreH [3]. 

OoTOXHMHnecKaa odpadoTKa 3Kcno- 
HnpoBaHHBix iuieHOK npOH3BOUHjiacB npn 
KpacHOM CBeTe npouBHTejieM, cocToamHM 
H 3 0,2 r ^eHH^OHa, 4,4 r rn^poxHHOHa, 32 
r eyjiBtjjHTa HaTpnn, 44 r Haipira ymeKHC- 
jioto 6e3BO^Horo n 8 r dpOMHCToro Kajina. 
CocTaB ^OBe^eH ^o 1 jimpa bo^bi. 

npoaBjieHHe hjichkh npOH 3 BO^njiocB 
npn TeMnepaType pacTBOpa 20°C b Te- 
neHHH 150-250 e. OoTOMarepnaji 3 aKpe- 

IUMJICH B KHCJIOM (J)HKCa>Ke, COCTOJimeM H 3 

150 r THoeyjiB^aTa HaTpHa, 60r xjiopH^a 

aMOHHH, ^OBe^eHHBIX ^0 JIHTpa BO£BI. 

npo^ojuKHTejiBHOCTB 3aKpenjieHHa 
3-7 mhh. noejie ^HKcaifHH njieHKa npo- 
MBiBajiacB b npOTOHHOH BO^e 20-25 mhh. 


,H,eiHH(j)pHpoBaHHe oeymecTBjiajiocB Ha 
^OTOipa^HHecKOM KOHTaKTHOM CTamce 
npn noMomn 10-KpaTHoii jiynBi. 

06pa30BaHne eeM^H 3aBHCHT ot ko- 
jinuecTBa nBuiBifBi h ee epTHjiBHO cth . 
B yejiOBHJix apdopeTyvia AO «JIecHoii 

nHTOMHHK)) (jj epTH JIBH O CTB nBIJIBUBI CO- 

chbi odBiKHOBeHHoii cocTaBHjia b cpe^HeM 
91% npn npopaiuHBaHHH ee b BHcaueii 
Kaiuie 20% pacTBOpa eaxap03Bi (4 noBTOp- 
hocth no 4 nojia 3peHHa b kb^cuom npe- 
napaTe, yBejinueHne 7 x 20). Bbijict m>uiB- 
Ubi npouojDKaeTca b TeueHne 9-15 uneii b 
3aBHCHMO cth ot norouHBix ycjiOBHH Maa 
Meenua, MaccoBBiii jieT HaunHaeTca Ha 4-5 
UCHb noejie Hauajia m>uieHHa h npouojuKa- 
eTca eiue 3-4 una. OcBodoiKueHHe 5KeH- 
ckhx CTpodHjiOB ot ueuiyn npouojDKaeTca 
4-5 uneii h y otucjibhbix uepeBBeB ocbo- 

d05KUeHHe 5KCHCKHX CTpodHJIOB OTJIHHa- 

eTca Ha 3-4 u na. BBiCBmaHHe hbuibubi Ha- 
HHHaeTca, Kax npaBHjio, uepe3 j\mb noejie 
OCBOd05KUeHHa 5KCHCKHX CTpodHjiOB OT 
uemyn Ha ocBeiueHHoii uacTH KpOHBi. 3to 
3HaHHT, HTO OTKpBITBie IHHHieHKH MOiyT 
npHHHMaTB nBuiBuy e Apymx uepeBBeB 
HecKOJiBKO paHBme, ueM OTKpoiOTca eod- 
CTBeHHBie nBuiBHHKH. Hjiothoctb oceua- 
HH5I nBUIBUBI Ha yjIOBHTeJIH, yCTaHOBJieH- 
HBie C BOCTOHHOH CTOpOHBI OT nOCa^OK, 
3aiUHTHOH nOJIOCBI H3 COCCH COCTaBHJia OT 

8500 uo 4200 hit. Ha 1 cm 2 Ha paccToaHHH 

5 H 10 M COOTBeTCTBeHHO. 
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Ta6ji.l. 


IIoKa3aTejiH KanecTBa ceMHH HHTpo/jyueHTOB yponcaes 2011 h 2012 toaob 


^peBecHan 

nopo^a 

JlaOopaTopHan 

BCXO)XeCTb, % 

3HepTHH 

npopacTaHHH,% 

Co^epHcaHHe 
nycTbix ceMHH npn 
npopamHBaHHH, 

% 

OijeHxa nojiH03epH. 

ceMHH npn 
peHTreHorpacjiHH, % 

Macca 1000 

ceMHH, r 

2011r 

2012r 

2011r 

2012r 

20 llr 

2012r 

2011r 

2012r 

2011r 

2012r 

CocHa 

oObixHOBeHHan 

- 

60 

- 

50 

- 

34 

- 

66 

- 

8,40 

CocHa xpbiMCxan 

52 

56 

51 

53 

48 

40 

51 

72 

18,43 

19,40 

CocHa ropHan 

- 

40 

- 

3 

- 

50 

- 

31 

- 

3,80 

CocHa nepHan 

14 

60 

14 

53 

86 

36 

15 

52 

16,80 

19,41 

CocHa JxejiTan 

26 

11 

23 

7 

65 

88 

23 

12 

34,87 

34,57 

CocHa xaBxa3cxan 

- 

38 

- 

37 

- 

62 

- 

59 

- 

16,71 

Ejib eBponeiicxaH 

- 

24 

- 

15 

- 

76 

- 

24 

- 

4,00 

Ejib xaHajrcxan 

29 

26 

26 

3 

69 

72 

36 

47 

2,30 

2,02 

Ejib cnOnpcxan 

39 

31 

39 

21 

59 

64 

26 

36 

4,83 

4,74 

Ejib xojHonan, (J). 
rojiy6an 

63 

35 

62 

12 

34 

63 

69 

41 

4,21 

4,32 

JlHCTBeHHHH,a 

cnOnpcxaH 

- 

7 

- 

3 

- 

87 

- 

15 

- 

4,60 

JlHCTBeHHHH,a 

^aypcxan 

- 

12 

- 

1 

- 

82 

- 

4 

- 

7,34 

JlHCTBeHHHI^a 

TOHxoHemyHHaTaH 

- 

11 

- 

1 

- 

72 

- 

15 

- 

8,86 

JlHCTBeHHHH,a 
(cMecb bipjob) 

16 

10 

11 

2 

84 

80 

13 

11 

7,02 

6,93 


Ilocxojibxy b ap6opeTyMe no^pocT 

COCHBI 06bIKH0BeHH0H B XOJIHHeCTBe 
HerapexcoT niTyK BbixonaH h nepe- 
ca>KeH b niKOJibHoe OT^eneHHe b 2008 
ro^y, to, BO-nepBbix, CTaHOBHTCH one- 
BH^HblM (J)aKT ^OCTaTOHHO nOJIHOTO CO- 
otbctctbhh y ^epeBbeB (J)a3 pa3BHTHH 
5XCHCXHX H My5KCKHX CTpoOHJIOB, £OCTa- 
TOHHOH njIOTHOCTH HaJICTa nblJIblJbl, BO- 
BTOpblX, KaneCTBO H XOJIHHeCTBO ceMHH 
oOecneHHBaeT ecTecTBeHHoe bo3o6hob- 
JieHHe COCHbl o6bIKHOBeHHOH B yCJIOBH- 
HX nyCTbIHHO-CTenHOH 30HbI. 

PacceHBaHHe nbuibijbi h ee 5XH3He- 
cnocoOHOCTb y ^pyrnx bh^ob xbohhbix 
KHTpo^yi^eHTOB He H3yHajiocb. 

KanecTBO njio^OHomeHHH y jihctbch- 
HHH,bi ch6hpckoh, ejien rojiyOon, xaHa#- 
ckoh, ch6hpckoh, eBponeiiCKOH, coceH 
HepHOH, 5KCJITOH, XpblMCXOH, Myro npOBe- 
peHO no coOpaHHbiM b 2011 h 2012 ro^ax 
ceMeHaM (TaOjimja 1). J\im npe^BapHTejib- 
hoh ou,eHKH xanecTBa ceMHH Hcnojib30BaH 
MeTOA peHTreHorpa^HH [4-5]. 


npH ^eiHH^pHpOBaHHH pemreHoc- 
HHMKOB OKa3aJIOCb B03M05KHBIM XJiaC- 

CH^Hi^HpoBaTb ceMeHa tojibko Ha rbq 
KaTeropHH: nycTbie h nojiHbie. ^aHHbie 
CBH^eTejibCTByeT o tom, hto co^epncaHHe 
nycTbix ceMHH b o6pa3irax, onpeaejieHHoe 
MeTO^OM peHTreHorpa(J)HH h npn B3pe3bi- 
BaHHH HenpopociHHx ceMHH npn onpejje- 
jieHHH BcxoHcecTH ceMHH He Bcepaa coBna- 
/jaeT hjih OKa3biBaeTCH oneHb 6jih3ichm. B 
pH/je cjiynaeB pe3yjibTaTbi pa3HHTCH Ha 19- 
21% (cocHa ropHan, KaBKa3CKan, ejib xa- 
Ha^CKan). 3 th OTicjiOHeHHH oObhchhiotch 
pa3HOBpeMeHHOCTbio npoBe^eHHH aHajin- 
30B (pemreHorpa(j)HH h npopamHBaHHH), 
B CBH3H C HeM O^HOpO^HOCTb o6pa3ijOB 

ceMHH Morjia HHor^a hcckojibko Hapymar- 
ch. B 6ojibiHHHCTBe >xe cjiynaeB pe3yjibra- 
Tbl aHaJIH30B HJIH nOJIHOCTbK) coBna/jaiOT 
(cocHa o6biKHOBeHHaH, ejib eBponeiicxaH, 
xojnonaH, jiHCTBeHHHu,a CHOnpCKan) hjih 
OTKJIOHeHHH OXa3aJIHCb JLOBOJIbHO 6jIH3- 
khmh (cocHa KpbiMCKan, nepHan, 5xejrraH, 
jiHCTBeHHHH,a /jaypcxan, TOHxoHemyiiHa- 


Tan, ejib CHOnpcxan), nopn/jxa 12-15% 
(Ta6jiHija 1). 

B irejiOM mo5xho cxa3aTb, hto mctojt 
peHTreHorpa(J)HHecxoro aHajiroa nojiHO- 
H,eHHOCTH ceMHH M05XCT 6bITb HCnOJIb- 
30BaH jjjm npejTBapHTejibHOH oijeHXH 
xanecTBa ceMHH HHTpo^yimpoBaHHbix 
XBOHHBIX BHJTOB, HTO nO£TBep5X£aeTCH Bbl- 
coxhm ypOBHeM cbh3h MQyKjxy noxa3aTejiH- 
MH nOJIH03epHHCTOCTH H Jia6opaTOpHOH 
BCX05XeCTH. K03(j)(j)HipieHT XOppeJIHI^HH, 
paccHHTaHHbiii no ^aHHbiM TaOjiHirbi 5.1, 
3a 201 1 ro# r = 0.946, xpHTHnecxoe 3Hane- 
HHe r - 0.874. OaxraHecxoe 3HaneHHe 
xo3(J)(J)Hi;HeHTa xoppejiHijHH npeBbimaeT 
XpHTHnecxoe Ha ypOBHe 3HaHHMO CTH 1%. 
HeCMOTpH Ha MaJIOHHCJieHHO CTb XOppeJIH- 
pyiOHiHx nap nojiyneHHoe 3HaneHHe xo3(jj- 
(|)HH,HeHTa B BBICOXOH CTeneHH JLOCTOBep- 
HO. K03(J)(|)HIJ,HeHT XOppeJIHIJHH 3a 2012 
ro# (TaOjnnja 1) r = 0.888, r 01(13) =0.684, 
hto Taioxe CBH^eTejibCTByeT o bbicoxoh h 
Ha^encHoii TecHOTe cbh3h MQyKjxy jia6opa- 
TOpHOH BCXOHCe CTblO CeMHH H npOIjeHTOM 
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nojffl03epHHCTOCTBix ceMRH npn pemre- 
Horpa(J)HHecKOM hx aHajiH3e. 

H 3 Ta6jiHiTi>i 1 bh^ho Taioxe, hto Ka- 
necTBO ceMM pa^a bh^ob h oco6eHHO 
hx jia6opaTopHaa Bcxo5KecTB OKa3ajiHCB 
Kpaiffle HH3KHC. y 6oJIBIHHHCTBa HHTpO- 
^yireHTOB jiadoparopHaa bcxo5kcctb ee- 
M5TH HH5Ke 40% H £OXO£HT £0 7%. JlHIIIB 
y COCHBI KpBIMCKOH OHa 6BUia yCTOHHHBO 
BBirne 50%, a y cochbi uepHOH h ejin ko- 
jnoneii cymecTBeHHO KOJie6ajiacB no ro/jaM 
ot 60-63 a o 14-35%, npnneM 6ojiee bbico- 
koh 6Buia y enn KOJitouefi b 2011 ro^y, a y 
cochbi nepHOH b 2012. Oco6chho hh3koh 
( 7-16%) BCX05xecTB oxa3ajiacB y jihctbch- 
hhu: ch6hpckoh, ^aypCKOH h TomconeiiiyH- 
HaTOH, HTO B 006 me-T 0 3aKOHOMepHO. B.n. 
THMO(J)eeB [5] coodniaeT o /tjihtcubhbix 
(16 jict) Hafimo^emnix 3a ypo5KanMH eeivuiH 
jihctbchhhh, eBponeiicKOH h CyKaneBa noa 
Mockboh. Bcxo5KecTB hx KOJie6ajiacB ot 41 
jsp 8% y nepBOH h ot 34 #o 9% - y BTOpofi. 

OCHOBHOH npHHHHOH HH3KOH Jia6o- 
paTOpHOH BexoaceeTH CeMaH XBOHHBIX 
HHTpOAyi^eHTOB aBjiaeTca 6ojiBinaa npn- 
MecB nycTBix - ot 34 #o 88% (Ta6jiH- 
ija \). riojiH03epHHCTBie ceMeHa, ok 
npaBHjio, Bee, hjih nonra Bee (94-99%) 
npopacTajin. Ochobhoh npHHHHOH npe3- 
MepHO 6 ojibhioh npHMecH napTeHOcnep- 
MHHeCKHX CeMaH MBI CHHTaeM MaJIOHHC- 
jieHHOCTB OHorpynn (ot 3 j\o 29 #epe- 
bbcb) [6]. IIpHneM oco6eHHO 6 ojibhioh 
npoireHT nycTBix ceMaH HaOmo^aeTca 
TaM, r^e hhcjio ^epeBBeB mchbihc 10. 

BoCBMHJieTHHe OnBITBI B.n. Thmo- 
(J)eeBa [7] noica3ajiH, hto cpe^Haa bcxo- 
acecTB ceMaH H30JiHpOBaHHO CToameii 
JIHCTBCHHHH,BI eBpOneilCKOH COCTaBHJia 
-2,5% c KOJie6aHHaMH ot 1% #o 6%. Y 
jspyx pa^OM CToamHx ^epeBBeB cpe^Haa 
BexoaceeTB ceMaH H3 HinmeK c conpHKO- 
caioiiTHxca BeTBefi 6Bma 15%, c B3aHM- 
HonpoTHBonojioacHBix - 8%, a co6paH- 
HBie b Hacaac^eHHH - 28%. H.B. ,3 ,bijihc 
[8 ], nocTaBHB eneijHajiBHBie ohbitbi, 
£OKa3an, hto caMoonBmeHHe y jihctbch- 
hhijbi Be^eT k MaccoBOMy o6pa30BaHHio 
nycTBix, napTeHoenepMHHecKHx ceMaH. 

TaKHM 06 paX 0 M, OTJIHHHTeJIBHOH 
o co6eHHO ctbk) onecTBa ceMaH xbohhbix 
HHT po^yi^eHTOB b ap6opeiyMe (HCKjnonaa 
jihctbchhhitbi, enn eBponeficKyio h OHa#- 
CKyio) aBjiaeTca hx ohchb BBieoKaa 3Hep- 
th a npopacTaHHa, noum paBHaa jia6opa- 
TOpHOH Bcxoace cth (52 - 51%, 56 - 53% 
- y cochbi KpBiMCKoii; 14-14%, 60-53% - y 
cochbi nepHofi; 38-37% - y cochbi KaBKa3- 
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ckoh. 3to BBiro^Hoe KanecTBO /jojdkho no- 

JI05KHTCJIBHO BJIHaTB Ha TpyHTOByiO BCXO- 
acecTB 3thx ceMaH. 

References: 

1. Simak M., Gustafsson A. X - ray 

photography and sensitivity in forest tree 
species. Hereditas, 1953, Vol. 39., p. 456- 
468. http://dx.doi. 

org/1 0. 1 1 1 1/j . 1 60 1 -5223 . 1 953 .tb03430.x 

2. Tret’jakova I.N. Izmenehivost’ 

kachestva pyl’ey hvojnyh Sibiri 
[Variability of quality of Siberian 
coniferous trees’ pollen]. Materialy 
mezhdunarodnogo simpoziumoma., 

Lesnaja genetika, selekcija fiziologija 
drevesnyh rastenij [Materials of the 
international simpoziumom., Forest 
genetics, selection, physiology of wood 
plants]. - Moskva., 1989, pp. 207-208. 

3. Markovin A.P. Razrabotka 
agrotehniki uskorennogo vyrashhivanija 
novogodnih jolok iz eli Shrenka 
[Development of agrotechnology aimed 
at accelerated cultivation of New- Year- 
trees from Schrenk’s spruce]. Avtoreferat 
kand. dissertacii [Abstract of the master’s 
thesis]. -Alma Ata., 1985., p. 13. 

4. Smirnova N.G. 

Rentgenograficheskoe izluchenie 

semjan listvennyh drevesnyh rastenij 
[Radiographic emission of seeds of 
deciduous wood plants]. - Moskva., 

1978., pp. 63-78. 

5. Mamonov N.I., Jan’shin V.R 
Ocenka kachestva lesnyh semjan 
dlitel’nogo hranenija metodom 
rentgenografii [Assessment of quality 
of extended storage forest seeds by 
the X-ray analysis method]. Materialy 
mezhdunarodnogo simpoziumoma., 
Lesnaja genetika, selekcija fiziologija 
drevesnyh rastenij [Materials of the 
international simpoziumom. Forest 
genetics, selection, physiology of wood 
plants]. - Moskva., 1989, pp. 196-197. 

6. Medvedev A.N., Kerdjashkin 
A.V., Kerdjashkina G.V. Osobennosti 
issledovanij semjan eli Shrenka metodom 
rentgenografii [Features of examining 
the Schrenk’s spruce seeds by the X-ray 
analysis method]., Zhur. Issledovanij a, 
rezul’taty [Jour. Researches, results]. - 

2000., No. 4., pp. 144-148. 

7. Timofeev V.R Opyt vyrashhivanija 
listvennicy [Experience of the larch 
cultivation]. - Moskva-Leningrad., GLB 
Izdat., 1954, pp. 23-28. 


8. Dylis N.V. Listvennica Vostochnoj 
Sibiri i Dal’nego Vostoka [Larch of Eastern 
Siberia and the Far East]. - Moskva., 1961. 

JlHTepaTypa: 

1. Simak M., Gustafsson A. X - ray 

photography and sensitivity in forest tree 
species. Hereditas, 1953, Vol. 39., p. 456- 
468. http://dx.doi. 

org/ 1 0. 1 1 1 1/j . 1 60 1 -5223 . 1 953 .tb03430.x 

2. TpeTBmcoBa H.H. H3M6 hhhboctb 
KanecTBa hbijibijbi xbohhbix Ch6hph. 
MaTepnajiBi Me5K£yHapo£Horo CHMno- 
3nyMOMa., JlecHan reHeTHKa, ceneKijHn 
(j)H3HOJIOrHH /jpeBecHBix pacTeHHH. - 

MocKBa., 1989, C. 207-208. 

3. MapKOBHH A.n. Pa3pa6oTKa arpo- 
TeXHHKH yCKOpeHHOTO BBIpailTHBaHHH 
hoboto^hhx enoK H3 enn UJpeHKa. Ab- 
TopeijiepaT oh#. jpiccepTaijHH. - AjiMa 
Ara., 1985., C. 13. 

4. CMHpHOBa H.r. PeHTreHorpa^H- 
necKoe H3JiyneHHe ceMHH jihctbchhbix 
ApeBecHBix pacTeHHH. - MocKBa., 1978., 
C. 63-78. 

5. MaMOHOB H.H., JIhbhihh B.n. 
OireHKa KanecTBa necHBix ceMHH #jih- 
TejiBHoro xpaHeHHa mcto^om peHTreHO- 
rpa^HH. MaTepnajiBi Me^yHapo^Horo 
CHMno3HyMOMa. , JlecHan reHeTHKa, ce- 
JieKITHa (j)H3HOJIOrH5I ^peBCCHBIX pacTe- 
HHH. - MocKBa., 1989, C. 196-197. 

6. Me^Be^eB A.H., Kep^mKHH 
A.B., Kep^umKHHa LB. OcoGchhocth 
H ccjie^OBaHHH ceM^H enn IlIpeHKa Me- 
to^om peHTreHorpa^HH., ^Cyp. Hccjie- 
^OBaHHa, pe3yjiBTaTBi. - 2000., No. 4., C. 
144-148. 

7. TnMO(j)eeB B.n. OnBiT BBipa- 
HTHBaHH^ JIHCTBeHHHITBI. - MoCKBa- 

JleHHHrpa^., TJIE H3,zjaT., 1954, C. 
23-28. 

8. fl,BIJIHC H.B. JlHCTBeHHHira Boc- 
TOHHOH Cn6HpH H J^SiJlbUQTO BoCTOKa. 
- MocKBa., 1961. 

Information about authors: 

1 . Dani Sarsekova - Doctor of 

Agricultural science, Full Professor, 
Head of a Chair, Kazakh State 
Agroteehnieal University named after 

S. Seyfullin; address: Kazakhstan, 

Astana city; e-mail: dani999@mail.ru 

2. Vasip Ismailov - Candidate of 
Agricultural science, Farm «Agora», 
Almaty region; address: Kazakhstan, 
Astana city; e-mail: dani999@mail.ru 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


ORGANIZATION OF MONITORING OVER 
THE FOREST PHYTOCENOSES IN THE 
SANITARY ZONE OF THE OIL REFINERY 


V. Zakamskii, Candidate of Agricultural science, Associate 
Professor 

Volga State University of Technology, Russia 

The developed system of monitoring including the technique of 
assessment of the polluted forest territories and the analysis of data on 
the state of the growing vegetation, which can be used at control and 
stock-taking of the anthropogenic woods near oil refineries, recreational 
and other degrading territories, is offered. 
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OPFAHH3ALIHFI MOHHTOPHHEA 
3A JIECHLIMH <DHT0H,EH03AMH 
B CAHHTAPHOH 30HE 
HFcTTF.nFPF.PAF ATKTBAIOTITF.ro 
3 A BOM 

3aKaMCKHH B.A., KaH/c c.-x. HayK, ^oifeHT 
II0B0JI5KCKHH TOCynapCTBeHHBIH TeXHOJIOTHHeCKHH 

yHHBepCHTeT, Pocchu 

npeaJio^ceHa pa3pa6oTaHHaa cncTeMa MOHHTOpHHra, BRjiTonaio- 
maa MCToauKy ouchkh 3arpa3HeHHKix jiecHtix TeppHTOpnn n aHajiH3 
aaHHtix cocToaHna npOH3pacTaiomeH pacTHTejitHO cth , KOTOptie mo- 
ryT 6 kitk Hcnojib30BaHbi npn KOHTpojie n HHBeHTapH3an;HH aHTpono- 
reHHbix necoB B03Jie He^TenepepadaTbiBaiomHx 3aBoaoB, peKpeaun- 
ohhbix n ap- aerpaanpyeMbix TeppuTopnax. 

RjiioneBbie cjioea: MOHHTOpHHr necoB, cocTOBHue apeBecHon 
pacTHTejibHOCTH, He(|)Tenepepa6aTbiBaK)iii;HH 3aBoa. 

YnacTHHK KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HaynHofi aHannTHKe 
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ecHaa Hayxa b odjiacTH oprarom- 
IfHH MOHHTOpHHra H KOHTpOJHI Ha/f 
necHtiMH odueKTaMH aHTponoreHHoro 
xapaKTepa HaKomuia 6 ojibhioh om>iT. 
MHoroo6pa3He mcto^ob h enoeodoB 
oifeHKH Bee B03pacTaiomero bo3mh- 
ctbhji pa3JiHHHF>ix (JiaKTOpOB, b nepByio 
ouepeM aHTponoreHHBix, Ha necHBie 
3K0CHCTeMbi odycnoBjiHBaeT Heodxo^H- 
moctb Hcnojib30BaTb CHCTeMHBiH no,nxo,zt 

K H3yueHHK) npodneMBI (JiyHKUHOHHpO- 
BaHHa JieCHBIX (j)HT0IjeH030B, OCHOBEIBa- 
ae b Ha npHHifHnax CTadHjHmijHH h Me- 
TO^aX nOBbIHieHHa HX yCT0HHHB0CTH[3]. 

Co,nep5KaHHe padora npe^nonaraeT 

CHCTeMaTH3aifHK) 3HaHHH 06 3K0JI0rH- 
HeCKOM MOHHTOpHHre (MOHHTOpHHre 
necoB) e tohkh 3peHHn noHHMaHHn jiee- 

HOH 3K0 CHCTeMBI KaK e^HHOrO (jiyHKIfHO- 
HanbHoro ifenoro, B03HHKaiomero Ha oe- 
HOBe B3aHM03aBHCHM0CTH H npHHHHHO- 
ene^CTBeHHbix CB^3eH, eymecTByiomux 
MQHKJiy OT^eJIBHEIMH KOMnOHCHTaMH B 
npHpo^HBix KOMnneKcax. 

B 3tom HanpaBneHHH yneT necHoro 
(J)OHM POCCHH (^a H BO MHOTHX CTpaHaX 
MHpa) OTKpbiBaeT nepeneKTHBBi opraHH- 
3 aifHH MOHHTOpHHra necHBix 3 eMeni> Ha 
reorpa(J)HHecKOH ocHOBe. BMecTe e TeM 
pa 3 JiHHHBie aeneKTBi Hcnojib 30 BaHHn 
necHBix 3 eMenb, b nacTHOCTH mui ne- 
(j)Tenepepa 6 an>iBaiomHx KOMnneKCOB, 
TpedyiOT pa 3 Hbix KpHTepneB hx oifeH- 
kh. B daHHOM cjiynae dm meppumopuu 
npunezawipeu k He<pmenepepa6ambiea- 
ToipeMy 3aeody (HII3) npueMJieM 6 uojio- 
aunecKuu MOHHTOpHHr T.e.onpeMJieHHe 
coctouhhii 6hotbi, ee peaKUHH Ha aH- 
TponoreHHoe B 03 ^eiiCTBHe, (jiyHKifHH 


C 0 CT 05 IHH 5 I H OTKJIOHeHHJI 3 T 0 H (JjyHKIfHH 

ot HopMajibHoro ecTecTBeHHoro coctoh- 
hh n Ha nonyjmpiOHHOM ypOBHe necHO- 
ro eoo6mecTBa[4]. 

Hcxom H 3 Bbirne CKa 3 aHHoro, ochob- 
Hbie 3 a^auH OKonoroB HeijiTenepepadaTbi- 
Baiomero 3 aB 0 jta ^ojdkhbi 6 bitb, HanpaB- 
neHbi Ha eoxpaHeHHe h BoecTaHOBjieHHe 
necHBix npHpo^Htix KOMnneKCOB h xa- 
paKTepHoro pacTHTem>Horo noKpOBa. He- 
djiaronpHaTHtiMH ejie^yeT eunraTb ampo- 
noreHHbie, 30 oreHHbie, 4 )HTOna P a3HTO_ 
reHHBie, juupeccHOHHO-jreMyrauHOHHbie 
(JunOKTyaUHH, CB 5 I 3 aHHbie C OTMHpaHHeM 
OCHOBHEIX KOMnOHeHTOB B (j)HT 0 IfeH 03 aX, 
yrparoH 5 khbbim HanoHBeHHtiM noKpoBOM 
3 CTeTHuecK 0 H npHBjieKarejiBHO cth h no- 
HB 03 amHTH 0 H (JiyHKifHH. A b 30 He Heno- 
cpe/fCTBeHHoro npHMtiKaHHa npHpo^Htix 
JiaH^Hia^TOB K TeppHTOpHH HII 3 He- 
^ojhkhbi, npHcyTCTBOBaTB HeodpaTHMbie 
CMeHBi, HapymeHHa CTpyKTypbi h eocTaBa, 
xapaKTepHbie KopeHHBiM neeaM. 

IIo 3 TOMy ifenb MOHHTOpHHra Jiee- 
HblX OKOCHCTeM CaHHTapHOH 30 HbI HII 3 
M 05 KH 0 C(J)OpMyjIHpOBaTb ejie^y 1011 *™ 
o 6 pa 30 M - 3 T 0 KOHTpOJIb Ha/f C 0 CT 05 I- 
HHeM pacTHTenbHoro h nouBeHHoro no- 
KpOBa, CBoeBpeMeHHoro Bburaneroui 
h npe^OTBpameHHa HedjiaronpHUTHbix 
H3MeHeHHH Ha odbeKTe Ha6jno^eHHH[5]. 

TaKHM o6pa30M, TeopeTHuecKHM 
odocHOBaHHeM ajhi pa3pa6oTKH CHCTe- 
mbi noKa3areneH MOHHTOpHHra necHbix 
3K0CHCTCM flBJUHOTCJI OCHOBHbie yHeHM 
O ^HHaMHKe KOMnOHeHTOB B (j)HTOIfeHO- 
3ax a, necoBO£CTBeHHO-3KOJiorHHecKHH 
KOHTpOJIb npH OpraHH3aifHH MOHH- 
TOpHHra JieCHbIX OKOCHCTeM ^OJHKeH 


dy^eT npeAycMaTpHBaTb pemeHHe koh- 
KpeTHbix aajtau: 

BbiuBjieHHe B03M0)KHbix Hedjiaro- 
npHOTHbix B03^eiicTBHH Ha jiecHbie 
npHpojtHbie KOMnjieKCbi h opraHH3aifH^ 
COOTBeTCTByiOmHX HanpaBJieHHH MOHH- 
TOpHHra JieCHbIX 3K0CHCTCM H nouBbi; 

YcTaHOBjieHHe Heodxo^HMbix h ^o- 
CTaTOHHblX XapaKTepHCTHK paCTHTeJIb- 
HOCTH H nOHBbl J\JIK KOHTpOJIb HX COCTO- 

«hh^; 

Pa3padoTKa h odocHOBaHHe onra- 
MaJIbHblX MeTO^OB (JlHKCaifHH, nepHO- 
^HHHOCTH H nOBTOpHOCTH HadjHO^eHHH; 

Pa3padoTKa mctoaob h enoeodoB 
odpadoTKH h aHajiH3a eodupaeMOH hh- 
(JiopMaifHH 3$4 )eKTHBH0r0 odHapy- 
5KeHHH H3MeHeHHH B paCTHTCJIbHOM H 
nouBeHHOM noKpOBe; 

IIpoeKTHpOBaHHe Mep no npe^OT- 
BpameHHio HedjiaronpHOTHbix noejieA- 
CTBHH B03^eHCTBHa Ha paCTHTCJIbHOCTb 
h nouBy. 

Onpe^ejieHHe cbh3h 0praHH3aT0p0B 
MOHHTOpHHra H a^MHHHCTpaTHBHblX 
opraHOB no npe^OTBpameHHio Hedjiaro- 
npHOTHblX H3MeHeHHH B paCTHTCJIbHOM 
H nOHBeHHOM nOKpOBe. 

^jia pemeHHa odo3HaneHHbix 3a^an 
HaMH yeneniHO npHMeHaeTca MOKjfy- 
Hapo^Hbin npoeKT, no jiecHOMy mohh- 
TOpHHry Ha3biBaeMbiii MejKjtynapojtHaa 
KOonepaTHBHaa nporpaMMa no oifeHKe h 
MOHHTOpHHry BJIHSHHa 3aip«3HeHHH aT- 
M 0 C(J)epbi Ha jieea (ICP-Forest) ocymecT- 
BjiaeMbiii b paMKax KoHBeHifHH no TpaHC- 
rpaHHHHOMy nepeHoey nojx srmjon EBpo- 
neiiCKOH 3kohomhhcckoh komhcchh OOH 
[7,1]. B Pocchhckoh Oe^epafiHH mohh- 
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TOpHHT necoB Hanaji ocymecTBjiaTtca c 
1995 r. Oe^epajiBHoii cjiyrfoH jiecHoro 
xo35THCTBa [8].nojiyHaeMaa HH(f>opMaixHa 
^oiDKHa o6ecneHHBaTb penpe3eHTamB- 
HOCTB, ^OCTOBepHOCTB H CpaBHHMOCTB pe- 
3yjIBTaTOB HCCJie^OBaHHH, Ha OCHOBaHHH 
HcnojiB30BaHHa npHHijHna npuMeHerow 
MeTO^OB Ha6jIK)^eHHH, OireHOK H npo- 
TH030B H MaKCHMH3aiTHH Cpe^HCH BepOflT- 

hocth o6Hapy}KeHHa noBpOK^eHHH npn 
3a/jaHHOM ypoBHe coBOicynHBix 3aTpaT. 
Ha OCHOBaHHH BBIHieH3JI05KeHH0r0 6 bijio 
BB i6paHO pemeHne o npHMeHeHHH MeTo^a 
6HOHH^HKaiTHOHHOH CCTH H MapHIpyTHOK) 

peKorHOCHHpoBOHHoro o6cjie^OBaHHa jie- 

COB B CaHHTapHO-3amHTHOH 30He Hn3 [6]. 

PeKOMeH^yeTca nocTOUHHBie Ha6jno- 
rgkwl npoBO^HTB Ha nyHKTax nocTOiiH- 
Horo yneTa (nnY) onpe^ejieHHBiM 06- 
pa30M C03#aHH0H 6HOHH^HKaiTHOHHOH 
cera, pacnoji05KeHHOH no nepH(j)epHH 
TeppHTOpHH Hn3 b onymenHOH nacTH 
npHneraionrero eaHHTapHO-3amHTHoro 
jiecHoro MaccHBa. EHOHH/pncaipiOHHafl 
ceTB ^onojiHajiacB MapmpyTHBiMH hc- 
cjie/jOBamniMH Ha TpaHceKTax coe^n- 
mnomux nnY. Hx ocHOBHan 3a^ana 
BBiaBHTB ynacTKH neca, no^Bep^ceH- 
HBie CHJIBHOH nOBpOK/jaeMOCTBIO 
(ATMOC(J)epHOMy 3arpn3HeHHio, no^- 
TOnjieHHK), 3p03HH, peKpeaii,HOHHOH 
^HrpeccHH, h #p.), a TaioKe CBoeBpe- 
MeHHO BBiaCHHTB npHHHHBI B03HHKH0- 
Beroui yrp03Bi ycBixaHHa, noBpOK^eHHa, 
nopa5KeHHa necoB, c^enaTB aHajiH3 ea- 
HHTapHoro cocToaHHa Haca5K^eHHH c 
HapymeHHOH h yTpaneHHOH ycToinm- 
boctbk). B nojioce HaGmo^eHmi onpe- 
^ejiaiOT CTa/jHH ^erpeecHH, bbihbjuiiot 
ynacTKH jieca, noBpe5K^eHHBie Bpe^HTe- 
jiumh h 6ojie3HaMH, oireHHBaeTca Heo6- 
xoahmoctb jioKajiH3aiTHH bh^ob pacTe- 
HHH, Tpe6yiOHTHX 0C060H OXpaHBI. 

no pe3yjiBTaraM HCCJie^OBaHHa pa3- 
pa6oTaHa CHCTeMa h MeTCmojiormi mo- 
HHTOpHHra JieCHBIX 3KOCHCTCM BKJHOHa- 

K>maa: 

• npHHiTHnBi h MeTO^Bi opraHH- 
3aH,HH nOCTOJIHHBIX Ha6jIK>AeHHH, c 
npe^BapHTejiBHOH oitchkoh skojioth- 
necKoro cocToaHHn jiecHOH pacTHTejiB- 
HOCTH B HenOCpe^CTBeHHOH 6JIH30CTH k 

fflI3. 

npe^CTaBjieHa MeTO/jmca co3^aHH^ 
peryjiapHOH 6HOHH£HKaipiOHHOH ceTH 
h c6opa ^aHHBix c anpoGnpOBaHHBiMH 
y^o6HBiMH (J)opMaMH ^HKcaiTHH pe3yjn>- 
TaTOB. 
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Bbiabjichbi ocHOBHBie napaMeTpBi 
#jhi yneTa kojihhc ctbchhbix h Kane- 
CTBeHHBIX XapaKTepHCTHK COCTOflHHfl 
JiecHOH p aCTHTe JIBHO CTH OT HpHpO^HBIX 
h aHTponoreHHBix (jraKTopoB. 

Onpe^eneHa ijejiecoo6pa3HOCTB eo- 
HeTaHHa IVieTO^a 6 HOHH£HKaiJHOHHOH 
ceTH H BBl 6 opOHHOrO TpaHCeKTHOrO 06 - 
cne^OBaHHa nacra necoB b caHHTapHOH 
30He Hn3. 

no pe3yjiBTaTaM HCcne^OBaroni eo3- 
^aBaeMaa jioKanBHaa CHCTeMa mohhto- 
pHHra JieCHBIX 3K0CHCTCM M05KCT 6 bitb 
BCTpoeHa MeTO^HnecKH h opraHH3au,H- 
ohho b e^HHyK) eBponencKyio CHCTeMy 
pernoHajiBHoro MOHHTOpHHra coctoh- 
HHa JieCOB C nOMOHJBK) 6 HOHH^HKaiTH- 
OHHOH ceTH B paMKaX Me}K^yHapO^HOH 
KOonepaTHBHOH nporpaMMBi no oiremce h 
MOHHTOpHHra BjinaHHa 3arpa3HeHHa ar- 
Moc(J)epBi Ha jieca (ICP-Forest)[3]. 

J\jik o6o3HaneHHoro HanpaBjieHHa 
opraHH3au,HH h KOHTpona cocToaHHa 
jiecHBix (|)HT0ijeH030B 6 bijio 6 bi irejie- 
coo6pa3HO o 6 bc^hhhtb Hccne^OBaHHa 
cneiTHajiHCTOB b o6jiacTH Be/jemra xo- 
3^HCTBa, b aHTponoreHHBix necax HeijiTe- 
nepepa6aTBiBaiomHx 3aBO£OB co3^aBaa 
e^HHBiii MOK^yHapo^HBin npoeKT. 

Pa6oTa BBinojiHanacB cobmcctho c 
3KOJIOraMH H a^MHHHCTpaiTHeH MapHH- 
CKoro He(J)Tenepepa6aTBiBaiOHTero 3aBO- 
^a no TeMe «npoeKT opraHH3au,HH MOHH- 
TOpHHra JiecHBix 3KOCHCTCM H nOHBBI Ma- 
pHHCKoro Hn3» Othct HHP / MapITY: 
JV 2 O 6 . 22 O/O 6 . - HoiHKap-Ojia, 2008 - 10. 
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DESIGN AND VALIDATION OF PARAMETERS OF THE DEVICE FOR APPLYING 
POWDERY PRESERVATIVES INTO THE ENSILED MASS 

H.T. Hakobyan, Candidate of Technical sciences, Associate Professor 
National Agrarian University of Armenia, Armenia 

The device is proposed aimed at applying powdery preservatives into the mass ensiled in the trenches. The optimal capacity of forage hopper 
was determined considering the preservative flow rate and the amount of compacted ensiled mass. The limits of spreading nozzle width were 
specified depending on the aggregate grasp width, number of pipes and the spreading height were determined in order to provide the steady flow 
of the preservative along the full width of the aggregate’s grasp. 

Keywords: silage, trench, preservative, spreading, uniformity. 
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Fig.l. Design map of the device for the powder preservative spreading 
1 - tractor, 2 - hopper, 3 - reduction gear, 4 - ventilator, 5 - operating part 


T he key condition for animals’ pro- 
ductivity improvement is to estab- 
lish sound forage source the prime of 
which is silage. 

At conventional ensilage, due to 
sugar fermentation, lactic and acetic ac- 
ids are produced in the fodder resulting 
in acidic medium (p H =3. 9-4.0), the in- 
creased activity of putrefaction and lactic 
acid bacteria is observed. [1]. 

To obtain high-quality silage the or- 
ganic acids helping to reduce dry matter 
loss are used [2]. Formic, acetic and ben- 
zoic acids as well as sodium salts, ammo- 
nia, etc are used as preservatives. 

The preservatives in a powder or liq- 
uid form are added into the mown and 
shredded mass either in field condition or 
during transportation, as well as at green 
mass compacting in trenches. 

The results of studying rather hard 
and labor intensive process of applying 
powdery preservatives into the green 
mass showed that in case the moisture 
of the green mass is over 70% the pre- 
servatives should be applied into the 
green mass directly in the trenches while 
compacting certain layers. For uniform 
spread of organic acids on the green mass 
compacted in the trenches we propose 
the device design introduced beneath 

(Fig- 1). 

The device is fixed on the compacting 
tractor (1) and consists of the hopper (2) 


with the mixing box and feed auger, the 
ventilator (4), the reduction gear (3), 
chain drives and operating parts (5). The 
operating part (Fig. 2.) is presented by 
pipes (1) with rectangular cross-sections, 
at the end of which spreading nozzles (2) 
are fixed. 1 operating tool is attached to 
the ventilator neck dispenser (3) from 
every side. 

The device operates as follows. The 
torsion torque from the tractor power 
shaft is transmitted to the ventilator (4) 
through the driveline and reduction gear 
3 (Fig. 1). At the same time with the help 
of chain gear the mixing box and feed 
auger in the hopper are set in rotation. By 
the feed auger the powdery preservative 


with the air flow is steadily delivered to 
the pipes (1) through the dispenser (3) 
and then through the spreading nozzle 
(2) it is spread onto the compacted layer 
of the ensiled mass (Fig. 2). 

We determined the optimal capacity 
of the powder preservative hopper, 
the preservative required to be input 
subject to the traverse speed of the 
compacting tractor and the thickness of 
the compacted green mass layer. 

In fact, the preservative is spread 
on the compacted mass, then a new 
layer of green mass is added and 
evened, compacted and then again 
the preservative is spread. Thus, to 
determine the optimal capacity of hopper 
(V, kg), the amount of green mass subject 
to compacting in the very cycle (G p t) 
and the preservative application rate (q, 
kg/t) are considered in accordance with 
the following condition: 

V>G 2 , (1) 

where G 2 - the required output of 
preservative from the pipes in the certain 
cycle: 

G 2 =qG I kg, (2) 



Fig. 2 Design diagram of the operating part 
1 - pipe, 2 - spreading nozzle, 3 - dispenser 
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The application rate of powdery 
preservatives into the ensiled mass makes 
g=2-8 kg/t. Thus, after compacting the 
green mass in the certain spreading cycle 
the required amount of preservative in 
the hopper is determined considering the 
maximal application rate (8 kg/t). Our 
observations on the RA farm “Balahovif ’ 
showed that when transporting the green 
mass by KamAz trucks the amount 
of ensiled mass was 5-7t. And after 
unloading each truck the compacting was 
done and then the preservative was spread 
onto that compacted mass. To chose the 
hopper optimal capacity the dependency 
graph (Fig. 3) is drawn. It illustrates the 
hopper capacity dependence (V) on the 
preservative application rate (q) for the 
vehicles with 5 and 7t carrying capacity. 

The graph shows that the hopper 
with 40 kg capacity completely meets 
the requirements for 8 kg/t preservative 
application rate when the amount of 
the ensiled mass is 5t; and for 7t green 
mass the preservative application rate 
is 5.7 kg/t. The results are satisfactory 
considering that the acceptable error of 
preservative spreading goes up to 20%, 
i.e. 20% of 8 kg/t makes up 1.6 kg/t. On 
the other hand, choosing the right type 
of preservative and reducing the green 
mass moisture it is possible to decrease 
the application rate to 5.7 kg/t. Thereby, 
40 kg capacity hopper completely meets 
the requirements. 

The preservative amount required for 
spreading in the certain cycle is: 

M = G x • q = V x • y • q kg, (3) 

where V } - the compacted layer 
volume, m 3 ; y- bulk weight of compacted 
layer, t/m 3 . 

The dependence graph of the 
required amount of the preservative 
spread (M, kg) and compacted green 
mass ( G p t) at different application rates 
(i q , kg/t) of the preservative is introduced 
on the Fig. 4. 

During the device operation it is 
very important to provide the uniform 
spreading of the required amount of the 
preservative all over the compacted mass 
area in the certain cycle. For this purpose 
the process-dependent parameters and 
operating conditions of the proposed 
device should be optimized considering 
the preservative application rate, cross- 
section area of pipes of the operating part, 
coefficient of acceptable non-uniformity 



2 4 6 q.kg/t 


Fig. 3. Required capacity of the 
hopper subject to the preservative 
application rate for the vehicles with 
different carrying capacities 


of the preservative spreading, compacted 
green mass area, traverse speed and grasp 
width of tractor aggregate. The cycle 
time of spreading the required amount 
of the preservative onto the compacted 
mass is determined as follows: 


t = 


60 n • <7j 


min 


(4) 


where n - number of pipes, q } - 
amount of preservative discharged from 
one pipe, kg/sec. 

Changing G 7 and q 1 values allows 
regulating t value in accordance with the 
cycle time of tractor aggregate operation. 
It is essential since the cycle time of 
spreading of the required amount of 
preservative all over the compacted mass 
area should be equal to the operation 
cycle time of the tractor aggregate. 

The operation cycle time of the 
tractor aggregate is determined as 
follows: 


m(l x + 1 2 )k 


min 


(5) 


V T 

where m - travel number of tractor 
aggregate, / ; - travel (stroke length), 
m; l 2 - idle stroke length (at series 
change), m; v T - tractor traverse speed, 
km/h; k - coefficient considering the 
dimensionality change (km/h was 
converted in m/min), K = 0.06. 

In case t = t 1? the uniform spread 
of preservative is provided all over the 
compacted mass area. In order to provide 
the preservative uniform spread along 
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the device grasp width, it is necessary 
that the distances b between the pipes of 
the operating part were equal (Fig.2): 

b = 2h • tga + d m (6) 

where h - distance from the spreading 
nozzle to the compacted layer, m; d - 
nozzle width, m; a - angle of nozzle 
inclination to the vertical. 

Required number of pipes: 


where B - grasp width of the 
aggregate, m, 

Inserting value B from formula (7) 
into formula (6), we get: 



Fig. 4. Dependences of the 
preservative amount and compacted 
green mass at different application 
rates of preservatives 

B = n(2h-tga + d) m (8) 

Proceeding from constructive 
reasons, accepting a = 45° and B = 4m, 
the dependency graph of nozzle width 
(i d , m) and number of pipes (n, units) 
is drawn for different distances from 
nozzles to the compacted layer (h, m) 
(Fig- 5). 

The analysis of the obtained graph 
shows that at pipe number n=8, 1) if 
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d=0.1 m, thus h= 0.2m, 2) if d=0.2 m, of the preservative from 8 pipes all over 

thus h=0.15 m and 3) if d=0.3 m, thus h= 4m grasp width the following limits of 

0. 1 m. Thus, for the uniform spreading nozzle width values d and spread height h 


are recommended: d=0.10...0.30 m and 
h= 0.20... 0.10 m. These limits of values 
d and h are recommended to be used at 
different values of B (B=l; 2; 3; 4) and 
n , observing the essential requirement 
— = 0.5 m. 
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C oxpaHeHne dnonornHeexoro pa3HOO- 

6pa3Ha H OKOJIOTHHeCKOH yCTOHHHBO- 
cth necoB - o6a3aTenBHaa cocTaBjiatoinaa 
ycTOHHHBoro jrecoynpaBjieHHa, hto cne- 
nyeT H3 npHHifnnoB n KpHTepneB MoHpe- 
ajibCKoro n XentCHHCKoro npoueccoB no 
ycTOHHHBOMy ynpaBjieHHio necaMH. 

CoxpaHeHne dnopa3Hoodpa3nn — 
o6tf3arenBHoe ycnoBHe c epTH (jo nxaunn 
no cxeMe JlecHoro noneHnrenbexoro co- 
BeTa (JinC; Forest Stewardship Council, 
FSC). CooTBeTCTByiomne TpedoBarora co- 
Aep^CaTC^ B POCCHHCKOM HaifHOHaJIBHOM 
CTaH^apTe AodpOBonbHon necHon cep- 
TH(J)HKaifHH no cxeMe JlecHoro non enn- 
TenbCKoro coBeTa, xoTopbin axxpeAHTOBaH 
Aiacpe^HTaifHOHHbiM KOMHTeTOM Menyjy- 
HapOAHoro npaBnemm JlecHoro non enn- 
TenbCKoro coBeTa 1 1 Hondpn 2008 r. [7] 
He3Bi6jiHMOCTb npHHunna pann- 
OHajibHoro, HencTomnTejibHoro n He- 
npepbiBHoro nenonb30BaHHn jiecm>ix 
peeypCOB, HeodxO^HMOCTb pa3BHTH5I 
3Koe6eperaiomHx TexHonornn b bo- 
npocax BeACHna necHoro xo3nncTBa, 
donee nojmoro ncnonb30BaHnn necoB n 
rnydoKOH nepepadoTKH necHtix pecyp- 
cob dtuia nonTBepiKneHa yHacTHnxaMH 
KOH(J)epeHifHH no BonpocaM oxpy>xa- 
lomen cpe^ti n ycTOHHHBoro pa3BH- 
tha «Pno+20» npome^men b CTOJinife 
Bpa3HjiHH 20-22 hiohji 2012 r. O/fHaxo, 
oahoh H3 npodneM, eonpOB05XAaiomHx 
3KOHOMnnecKoe pa3BHTne n HaynHO-Tex- 
HHuecKHn nporpecc, nBnneTcn yMem>- 
nieHne dnonornHeexoro pa3HOodpa3nn, 
b tom nncjie coKpameHne bh^oboto pa3- 
HOO0pa3HJL 


HoBropo/jcxan odnacTb bxo^ht b 
hhcjio pernoHOB, b KOTOpbix OTMenaeTcn 
aKTHBH3aifnn pa3BHTnn necHoro cexTOpa 
3XOHOMHXH, HTO HeH3de5KHO Be^eT K HH- 
TeHCHCjOHKaifHH HCnOJIb30BaHHn JieCHbIX 
peeypCOB. B CBn3H c 3 thm B03HHKaeT 
Heodxo^HMOCTb donee paipioHanbHoro, 
3KonorHHecKH de3onacHoro ycTOHHHBO- 
ro necononb30BaHnn. 

HenpeMeHHbiM ycnoBneM b 3tom 
cnynae nBnneTcn CoxpaHeHne dnonorn- 
necxoro pa3HOodpa3nn necHbix skoch- 
CTeM, CBoeBpeMeHHoe hx Bocnpon3BO£- 
ctbo. 3to dy^eT cnocodcTBOBaTb xax 
coxpaHeHHio npnpo^bi HoBropo^cxnx 
necoB, Tax h B03pacTaHnio HHBecTnu,n- 
ohhoh npHBneKaTenbHOCTH pernoHa. 

B ycnoBHnx CHnbHoro ampono- 
reHHoro npecca npodneMy coxpaHeHnn 
necHoro dnopa3HOodpa3nn HeB03MoncHO 
peiHHTb Tonbxo 3a cneT co3^aHHn H30- 
nnpOBaHHbix oxpaHneMbix TeppHTOpnn 
de3 H3MeHeHHn CHCTeMbi pydox n boc- 
npOH3BOACTBa b 3KcnnyaTaifHOHHbix 
necax. HaynHbie nccne^OBaHnn noxa3a- 
nn, hto OT^enbHbie sneMeHTbi necHoro 
naHAina^Ta — xmoneBbie dnoTonbi — 
BHoenT HenponopifHOHanbHbin 3aHH- 
MaeMOH hmh nnonja/fn Bxna# b coxpa- 
HeHne pa3Hoodpa3nn. Tax, coxpaHeHHe 
cpaBHHTenbHO Hedonbinnx no nnonja/fn 
ynacTxoB c bbicoxhm bh^obbim pa3HOO- 
dpa3neM nnn MecT odnTaHnn pe^xnx n 
HCHe3aK>mnx, a Tax>xe yn3BHMbix bh^ob 
pacTeHHH, ncHBOTHbix, rpndoB MonceT 
odecneHHBaTb BbDXHBaHne Taxnx bh^ob 
bo BceM HapymeHHOM naHAina(j)Te [3]. 

B KaHa^e n C1IIA Bee donbinee 


pacnpocTpaHeHne nonynaiOT cncTeMbi 
pydox c coxpaHeHneM #o 10-30 % #epe- 
BbeB b BH^e OT^enbHbix CTapOB03pacT- 
hbix ynacTxoB ApeBOCTon nnn nacTH Ma- 
TepHHexoro nonora neca — shelterwood 
logging system. B hcm-to 3Ta cncTeMa 
HanoMHHaeT ycnoBHO-cnnomHbie pydxn, 
npaxTHxoBaBmHecn b Hamen CTpaHe ao 
cepeAHHbi 1980-x to^ob. TnaBHoe oran- 
nne ycnoBHO-cnnoniHbix pydox 3axmo- 
nanocb b tom, hto nacTb ^peBOCTon b to 
B peMn ocTaBnnnacb no 3xoHOMHHecxnM 
npHHHHaM (nepeBbn nncTBeHHbix nopon, 
^ayTHbie xBonmne ^epeBbn, TOHxoMep, 
3adonoHeHHbie ynacTxn neca n np.) de3 
Ha^encHoro HaynHoro odocHOBaHnn. B 
HacTonnfHH MOMeHT nonBnnncb xax Ha- 
yHHbie ^oxa3aTenbCTBa ncnonb30BaHHn 
Taxoro no^xo^a, Tax n onbiT ero npn- 
MeHeHnn. 

BancHbiM cnocodoM coxpaHeHHn 
dnopa3HOodpa3nn Hapn^y c C03^aHneM 
ocodo oxpaHneMbix npnponHbix Tep- 
pHTOpnn (OOnT) H ocodo 3amHTHbIX 
ynacTxoB neca (03Y), nBnneTcn Bbi^e- 
neHne xmoneBbix dnoTonoB npn otbo- 
jxq neeoeex. 3to no3BonnT eoxpaHHTb 
h BoecTaHOBHTb MecTa odnTaHnn oe- 

HOBHblX BH^OB paCTeHHH H 5XHBOTHBIX, 
b HanMeHbmen CTeneHH HapymnTb nee- 
Hyio epe^y b ifenoM. KpOMe toto, dno- 
Tonbi dynyT BbiCTynaTb b ponn eeMeH- 
hbix xypTHH n /jaBarb HaneT eeMnH Ha 
BbipydneHHbie nnoma^n, enoeodcTByn 
TeM eaMbiM BoecTaHOBneHHK) Bbipy- 
dox ifeHHbiMH ^peBecHbiMH nopo^aMH. 
OcTaBneHne rpynn no^pocTa n tohxo- 
Mepa no3BonnT b dy^ymeM eijiopMHpo- 
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BaTt Han6ojiee ycTOHHHBbie pa3HOBO- 
3pacTHbie necHtie 3KOCHCTeMBi. YnacT- 
kh jieca, pacnoji05KeHHtie no rpaHHije c 
6e3JiecHbiMH npocTpaHCTBaMH (onyniKH 
6ojiot, ceHOKOCBi h #p.), hbjhhotch 6ojiee 
BeTpoycTOHHHBbiMH h cnoco6cTByiOT 
jiecoB03o6HOBjieHHio Ha Bbipy6icax, 3 a- 
mnmaa no/jpocT ot HeOjiaronpHUTHBix 
B03^encTBHH BHenmen cpejjBi. J\jik hhx 
xapaKTepeH bbicokhh ypOBeHB 6hojio- 
rnnecKoro pa3HOo6pa3Hn, no3TOMy pe- 
KOMeH^yeTca BBijrejniTB nx b xanecTBe 
6noTonoB npn njiaHHpOBaHHH cnnom- 
hbix py6oK. CoxpaHeHne b ijejiocTHO- 
cth bo^otokob no3BOJiHT He HapymaTB 
rn^pojiorHHecKHH pe^cHM TeppHTOpHH 
h H36e)KaTB 3a6ojianHBaHHH Ha 6 ojibhihx 
nHoma^x BBipy6oK. 

J\jm coxpaHeroni pe^KHx, Hcne3a- 
KHIJHX, y«3BHMBIX H Tpe6oBaTejiBHBix K 
yCJIOBHUM Cpe^BI BH£OB paCTCHHH, 5KH- 
bothbix h Apyrnx opraHH3MOB b npe/je- 
jiax jiecoceK cnjiouiHBix py6ox (oeoOeH- 
ho, ecjin hx nnoma/jB npeBBimaeT 5 ra, 
HJIH HIHpHHa CBBIHie 100 M, HJIH OHH 
npHMBIKaiOT XOT5T 6bl 0£H0H CTOpOHOH 
k 6e3JiecHOMy ynacTKy) npejyiaraeTca 
OCTaBJIOTB Ha KOpHIO KJHOHCBBie OJieMCH- 
TBI ^peBOCTOa (BeTpOyCTOHHHBBie H He 
npe^CTaBjunomHe onacHOCTH npn npo- 
Be^eHHH pa6oT /jepeBBn h rpynnBi #epe- 
BBeB c 3anacoM ^peBecnHBi 10-20 % 
ot 3anaca /jpeBecHHBi Ha jiecoceKe). 

3to MoryT 6 bitb, HanpHMep, eeMeH- 
HBie ^epeBBa X03$IHCTBeHH0-II,eHHBIX 
nopo#, nacTB CTapBix HHCTBeHHBix ae- 
peBBeB, ^epeBBa c 6 ojibhihmh trq3jxsl- 
mh nTHH,, KpynHBie ^epeBBn c ^ynjiaMH, 
^epeBBH-BeTepaHBi (B03pacT kotopbix 
3aMeTHO npeBOCXO^HT Cpe^HHH B03- 
pacT rocno/jCTByiomero nojiora), #epe- 

BBH pe^KHX B /jaHHOH MeCTHOCTH nOpO£ 
(KOTOpBie MOryT OCTaBJIUTBCH H BMeCTe 
c rpynnaMH h HeOojiBHiHMH xypTHHaMH 
/jpyrnx eonyTCTByiomHx nopo#), a Tax- 
yKQ KpynHBie ycTOHHHBBie cyxocTOHHBie 
^epeBBH, pacnoji05KeHHBie B^ajiH ot #o- 
por, norpy30HHBix njiomajTOx h /jpyrnx 
MeCT paOOTBI, THHJIBie h cyxocTOHHBie 
^epeBBn b BH^e bbicokhx mien. 

Ha ynacTxax c 6jih3khm 3ajieraHHeM 
ypOBHn rpyHTOBBix bojx h Ha ynacTxax, 
npHMBixaiomHx k OojiOTaM, peKOMeH^o- 
BaHO OCTaBJIOTB BeTpOyCTOHHHBBie ^e- 
peBBn c i^ejiBio nacTHHHoro eoxpaHerora 
Hcnapmomen choco6hocth ^peBOCTOn, 
c o6hjhm 3anacoM ^peBecnHBi j\o 10-20 
% ot 3anaca /jpeBecHHBi Ha JiecoceKe. 
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npaBOBBIM o6oCHOBaHHeM £JIH 
OCTaBJieHHH KJHOHeBBIX OJieMeHTOB 3KO- 
CHCTeMBI Ha KOpHIO MOUKQT 6BITB HaJIH- 
nne Ha hhx oxpamieMBix pe^KHx h Ha- 
xo^amHxca no# yrpo3oii Hcne3HOBeHH5i 
BH#OB (j)JIOpBI H (jiayHBI (#a5Ke eCJIH 3TH 

bh#bi caMH no ce6e He hbjhhotch Ha- 

CTOJIBKO pe^KHMH H HCHC3aiOmHMH B 
#aHHOH MeCTHOCTH, HO CKOpee CJiy}KaT 
HH^HKaTOpaMH BBICOKOH H,eHHOCTH 6 hO- 
Tona). 

KpOMe toto, OT#ejiBHBie sxojiorHne- 
ckh ireHHBie #epeBBn MoryT ocTaBjiaTBca 
epe#n rpynn h xypTHH ceMeHHBix #e- 
peBBeB h #pyrnx ynacTKOB Hesxcnjiy- 
aTaiTHOHHOH njIOHTa^H, BBIUBJBieMBIX 
H HCKJHOHaeMBIX H3 JieCOnOJIB30BaHHa 
npn OTBO^e JiecoceK no# cnjioniHBie 
py6KH. lOpH^HHeCKOMy 060CH0BaHHK> 
hx coxpaHeHH^ noM05KeT BKjHoneHHe b 
npoeKT py6ox, jiecHyio #exjiapa#Hio h 
T exHOJiorHHecKyio KapTy Mep no eoxpa- 
HeHHio MecT oOHTamra pe#xnx, Hcne3a- 
lOHTHX H y^3BHMBIX BH£OB, B TOM HHCJie 
b BH^e KpHTepneB hx noTeHii,HajiBHBix 
MecT o6HTaHH5I. 

nopH^OK BBI^eJieHHa JieCOB BBICO- 
KOH npHpO^OOXpaHHOH ITeHHOCTH, co- 
xpaHeHHa 6HOpa3HOo6pa3Hn npn py6xax 
b npoirecce 3aroTOBKH ^peBecHHBi ^jia 
yCJIOBHH HOBTOpOACKOH oOjiaCTH HBMH 
npejTCTaBjieHBi b npaKTHnecKHx peKO- 
MeH^airnax [ 2 ]. 

C npaBOBOH TOHKH 3peHH^ B POCCHH 
HMeeTca ^ocTaroHHan 3aKOHO^aTejiBHaa 
ocHOBa Rim coxpaHeHH^ jiecHoro 6ho- 
pa3Hoo6pa3Ha. Tax, ochobhoh jiecHoii 
3aKOH — JiecHoii Ko^exc PO [1] h npn- 
HOTBie b ero pa3BHTHe MHorne HOpMa- 
THBHBie AOKyMeHTBi npe^ycMaTpHBaiOT 
h o6^3BiBaiOT jieconojiB30BaTejieii co- 
XpaHOTB H BOCCTaHaBJIHBaTB JieCHOe 
6Hopa3Hoo6pa3He [4-6, 8]. 

CoxpaHeHne cpaBHHTejiBHO hc6ojib- 
hihx no njioma^H ynacTKOB e bbicokhm 
BH^OBBIM pa 3 H 006 pa 3 HeM (KJHOHeBBIX 
6 HOTOnOB), MeCTOOOHTaHHH pe^KHX, HC- 
He 3 aiOHTHX HJIH y« 3 BHMBIX BH^OB 5 KHBOT- 
HBIX H paCTeHHH n 03 BOJIHT 3 HaHHTCJIBHO 
CHH 3 HTB nOTepH 6 Hopa 3 Hoo 6 pa 3 Ha npH 
py 6 xax jieca. 

3 aKOHO£aTejn>Hyio ocHOBy ^ jia eo- 
xpaHeroni KjnoneBBix OnoTonoB h Me- 
CTOOOHTaHHH pe^KHX BH^OB ^aiOT 

^e^epajiBHBie 3aKOHBi «0 5 khbothom 
MH pe», «06 oxpaHe OKpy^aiomeii epe- 
^bi», nocTaHOBjieHne npaBHTejiBCTBa 
PO «0 KpacHoii KHHre Pocchhckoh 


Oe^epaiTHH», a Tax)Ke HOBoe jiecHoe 3a- 
KOHO^aTejiBCTBO. B nacTHOCTH, nocjie#- 
hhm ycTaHOBjieHBi KaTeropHH oeo6o 
3amHTHBix ynacTKOB: «ynacTKH jieeoB e 
HaJIHHHeM peJIHKTOBBIX H 3H^eMHHHBIX 
pacTeHHH» h «MecTa oOnTaHHa pe^KHx h 
H axojomiHxca no a yrp030H Hcne3HOBe- 
HHH ^HKHX 5KHBOTHBIX». TaK5Ke JieCHOC 
3aKOHO£arejiBCTBO TpeOyeT eoxpaHeHHM 
MeCTOOOHTaHHH bh^ob, 3aHeceHHBix B 
KpaCHBie KHHTH, H JJpyTHX Ba5KHBIX JTJHI 
no^ep^caHHa 6HOpa3HOo6pa3Ha ynacT- 
kob jieca Henoepe^CTBeHHO npn jieeo3a- 
roTOBKax. 

B03M05KH0CTB H Heo6xO^HMOCTB 
coxpaHemni 6Hopa3Hoo6pa3na OTpa- 
5KeHa b JlecHOM Ko^eKce PO, npaBH- 
jiax 3aroTOBKH ^peBecHHBi, npaBHjiax 
jieeoBoecTaHOBjieHHa, npaBHjiax yxo- 
A a 3a jieeaMH, PyKOBO^CTBe no npOBe- 
^eHHIO CaHHTapH0-03^0p0BHTeJIBHBIX 
MepOnpHUTHH. 

JiecHoii KoueKC PO - ct. 1 n.l 
TpeOoBaHHa o eoxpaHeHHH 6nopa3HO- 
o6pa3Ha, n. 8 - HcnojiB30BaHHe JieeoB 
enoeoOaMH He HaHO c^hthmh Bpe^a 
OKpy5KaK>meii epejre h pajL jLpyrnx nyH- 
KTOB KOCBeHHO Tpe6yiOHTHX COXpaHeHHJI 

6HOpa3HOo6pa3Hn, n.5 ct. 12 npe^nn- 
CBiBaeT HeoOxo/jHMOCTB Mep no oxpaHe 
oObeKTOB 5KHBOTHOTO MHpa, CT.59 He- 
o6xO^HMOCTB Mep OXpaHBI pejTKHX H Ha- 
XO£5HITHXC5I nOJT yrp030H HCHe3HOBeHHa 
BH^OB /TpeBeCHO-KyCTapHHKOBOH paCTH- 
TeJIBHOCTH. 

IIpaBHjia 3aroTQBKH jpeeecHHbi - 

n.l 3, 14, 15 3anpemaeT py6xy h noBpe5K- 
AeHne ^epeBBeB, He npe^Ha 3 HaneHHBix 
AJia py6KH, n. 17 b i^ejiax noBBimemni 
6HOpa3HOo6pa3Ha no3BOJiaeT npn py6- 
Ke ocTaBji^TB OT^ejiBHBie peHHBie ^e- 
peBBn h hx rpynnBi (cTapoB03pacTHBie 
^epeBBn, ^epeBBa e ^ynjiaMH, rHe3^aMH 
nTHH,, a TaK5Ke noTeHpnajiBHO npHrojr- 
HBie jTJia rHe3jTOBaHHn h MecT yKpBrora 
MejiKHx 5 khbothbix), n. 15 3anpemaeT 
py6xy 5KH3Heenoeo6HBix ^epeBBeB y6, 
6yx, aeeHB h ^p.) npoH3pacTaiOHTHx Ha 
rpaHHire ecTecTBeHHoro apeajia 

IIpaBHjia jiecoBoccTaHQBjieHHH - 
n.2 npe^nHCBmaeT CoxpaHeHne 6nopa3- 
HOo6pa3na h nojie3HBix cjoyHKijHH jieca, 
n.8 Tpe6yeT b npoeKTe jieeoBoecTa- 
HOBjieHH^ yxa3BiBaTB xapaKTepHCTHxy 
BBipyOKH, b tom HHCJie h xapaKTep pa3- 
MemeHHa KjnoneBBix OnoTonoB h ocTaB- 
jieHHBix ^epeBBeB h xycTapmocoB. 

IIpaBHjia vxoua 3a JieeaMH - onpe- 
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AejnnoT i^ejibio py6oK yxcma noBbimeHne 
KanecTBa n ycToibniBOCTH Haca>K£eHHH 
npH ocymecTBjieHHH Mep no coxpaHe- 
hhk) Gnojiornnecxoro pa3HOo6pa3mi. 

PvKOBOiicTBO no fipoBeneHUK) ca- 
HHTaPHO-Q3JOPOBHTeJlbHbIX MePO- 
nPHHTHH - B I^eJIHX COXpaHeHH5T 6no- 
pa3Hoo6pa3na JiecHon (J)aym>i pexoMeH- 
^yeTCJi ocTaBjiOTb ^epeBbfl c ^ynjiaMH 
5-10 niT./ra. 

CoxpaHeHne xmoneBbix OnoTonoB 
B03M05KH0 pa3JIHHHbIMH IiyTJIMH, HanpH- 
Mep, Bbi^eneHneM 03Y n Heaxcnjiyara- 
pnoHHbix ynacTKOB (H3Y), xax npn ot- 
BO/je necoceK, Tax n Henoepe^CTBeHHO 
npn py6xe, c nocjie^yiomHM BHeceHneM 
H3MeHeHHH b TexHonornnecxyio xapTy 
npn corjiacoBaHHH nx c jiecHnnecTBOM. 
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PHARMACOLOGICAL CORRECTION OF 
HORMONAL REGULATION 
CALCIUM-PHOSPHORIC EXCHANGE 
AT PIGS AT THE SECONDARY 
IMMUNODEFICIENCY STATE 

T. Derezina 1 , Doctor of Veterinary sciences, Full Professor, 
Head of a Chair 

T. Owtscharenko 2 , Candidate of Veterinary sciences, Senior 
Lecturer 

S. Suleymanov 3 , Doctor of Veterinary sciences, Full Professor 
Don State Agrarian University, Russia 1 ’ 2 
All-Russia veterinary research institute of pathology, 
pharmacology and therapy, Russia 3 

The authors emphasize the fact that in conditions of violation of 
vitamin-mineral metabolism in piglets we can observe severe lesion of 
not only the osseous and cartilaginous tissues, but also the endocrine 
system (thyroid and parathyroid glands). Therefore, the researches 
aimed at the development of comprehensive pharmacocorrection with 
the use of components directly or indirectly influencing the metabolic 
processes acquire the special significance. A particularly important 
role is played by the use of the ecologiocally safe mineral additive - 
bentonite clay. 

Keywords: violation of the vitamin-mineral metabolism, piglets, 
endocrine status, comprehensive pharmacocorrection, bentonite clay. 
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(DAPMAKOKOPPEKUHiT 

topmohajibhoh PEryjuiyuHH 

KAJIbLIHH-OOCOOPHOrO OEMEHA 
y nOPOCMT HA cDOHE BTOPMHHOIT) 
HMMyHO^EOHIlHTHOrO COCTOilHHH 

fl,epe3HHa T.H. 1 , n-p BeTepHHap. HayK, npo(j). 
OBuapeHKO T.M. 2 , icaH/j. BeTepHHap. HayK, ct. npenonaBaTejiB 
CyjieHMaHOB C.M. 3 , n-p BeTepHHap. HayK, npo(j). 
^OHCKOH TOCynapCTBeHHBIH arpapHBIH yHHBepCHTeT, POCCH5I 1 ’ 2 
BeepOCCHHCKHH HayHHO-HCCJieflOBaTeJIBCKHH BeTepHHapHBIH 
HHCTHTyT naTOJiorHH, (JiapMaKOJiorHH h TepanHH 
PoccejiBxo3aKaAeMHH, Poeemi 3 


Abtopbi aKiteHTHpyiOT BHHMaHne Ha tom, hto npn HapymeHHH bh- 
TaMHHHO-MHHepajitHoro odMeHa y nopocaT HadmonafOTCji raydoKne 
nopaaceHHa He tojibko kocthoh h xpauteBOH TKaHeh, ho h opraHOB oh- 
/tOKpHHHOH CHCTeMti (iuhtobh^hoh h napamHTOBH^HOH >Kejie 3 ). ITo- 
OTOMy ocodoe 3 HaueHHe npnodpeTaiOT HccjienoBaHHti, HanpaBjieHHBie 
Ha pa 3 padoTKy KOMnneKCHOH (JtapMaKOKOppeKitHH c Hcnojn> 30 BaHHeM 
KOMnOHeHTOB npaMO HJIH KOCBeHHO BJIHBIOHtHX Ha MeTadojinnecKHe 
npoueccti. Ocodo BaacHyio pout nrpaeT Hcnojit 30 BaHHe 3 KOJiorHnecKH 
6 e 30 naCH 0 H MHHepaJIBHOH ^odaBKH - deHTOHHTOBOH EJIHHBI. 

KjuoHeBbie cjioBa: HapymeHHe BHTaMHHHO-MHHepajitHoro odMe- 
Ha, nopoctrra, shaokphhhbih CTaTyc, KOMnjieKCHaa ({tapMaKOKoppeK- 
UHa, deHTOHHTOBaa mHHa 

YnacTHHK KOH(J)epeHL[HH, HaunoHajibHoro nepBeHCTBa no HayuHofi aHajinTHKe, 
OTKpbiToro EBponeficKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHannTHKe 


http://dx.doi.org/ 10.1 8007/gisap:bvmas. v0i6. 1 020 


O opMHpoBamie 3nopoBoro noro- 

JIOBB5T 5KHBOTHBIX B HaCTOJHIjee 

BpeMa aBjiaeTca Ba5KHeiimeH skojio- 
THuecKOH 3anaueH rjisl nonnep5KaHHn 
3^opoBBa HaceneHHa. CoBpeMeHHBie 
TeXHOJIOTHH MaCHITadHOH HHTeHCH(j)H- 
KaifHH CBHHOBO^CTBa, npenycMaTpHBa- 
K>mne KOHifeHTpaifHio noronoBBn Ha 
orpaHHueHHOH njiomann, 6e3BBiryjiB- 
Hoe co^ep5KaHHe, mnpOKoe npHMeHe- 
HHe npOTHBOMHKpodHBIX H dHOJIOTHHe- 
ckhx npenapaTOB, HapymaiOT sbojiio- 
IfHOHHO CJIO}KHBHiyiOCtf B3aHMOCB5I3B 
Me5K^y 5KHBOTHBIMH H OKpy5KaK>meH 

epenon [1, 2]. Taxaa H30JiaifHa CBHHeii 
OT e CTe CTBeHHBIX BHeiHHHX (^aKTOpOB 
6HoreoifeH03a (cBeTOBaa h cojiHeu- 
Haa HHCOJiaifHa, nBH)KeHH5i, hhcthhkt 
pBiTBca b 3eMjie) npHBena k KauecTBeH- 
ho hoboh epene odHTamm, hto BBiCTy- 
naeT o^hoh H3 npennocBDiOK pa3BHTHn 
HapymeHHH BHTaMHHHO-MHHepaJIBHO- 

ro odMeHa. 

BHTaMHHHO-MHHepajiBHaa Heno- 

CTaTOHHOCTB MOJIO^HaKa BBI3BIBaeT 

HapymeHHe bo mhothx CHCTeMax op- 
raHH3Ma, b nepByio ouepenB, BBOBiBaa 
nopa5KeHHe kocthoto annapaTa, hm- 
MyHHOH CHCTeMBi, a Tax 5Ke Hapyme- 
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HHe 3HAOKpHHHoro CTaTyca opraHH3- 
Ma, hto TOBOpHT o CHCTeMHOCTH no- 
pa5KeHHH npn naHHoii naTOJiorHH [4]. 
Tax ropMOHajiBHaa peryjonpui nBjineT- 
c a Handojiee Ba^cHBiM 3 bchom b ifenn 
MeTadojiHnecKHx peaKijHH, HanpaB- 
jieHHBix Ha nonnep5KaHHe roMeoKHHe3a 
opraHH3Ma nopoenT npn HapymeHHH 
BHTaMHHHO-MHHepaJIBHOTO o6MeHa. 
riapaTHpeOH^HBIH rOpMOH H BHTaMHH 
D hbjhhotch Ba5KHenmHMH ropMO- 

HaJIBHBIMH np O^y KT aMH 3BOJHOIfHH 
no3BOHOHHBix, KOTOpBie peryjiHpyiOT 
BHeKJieTOHHBIH TOMeOKHHe3 KaJIBIfHH H 
4)oc$opa b opraHH3Me, KpOMe toto bbi- 
coxa pojiB b perynaifHH MHHepanBHoro 
odMeHa h KajiBifHTOHHHa, KaK aHTaro- 
HHCTa napaTHpeoH^Horo ropMOHa [3, 
5, 6]. 

TaKHM o6pa30M, BOnpOCBI skojioth- 
necKH 6e3onacHOH KOMnneKCHOH (J)ap- 
MaKOKOppeKIfHH odMeHHBIX npOIfeCCOB 
y nopoc^T c KOppeKipieH ropMOHajiB- 
hoto CTaTyca ABjunoTCti aKTy anBHBiM 
h nepcneKTHBHBiM HanpaBjieHHeM nmi 
COBpeMeHHOH BeTepHHapHH B yCJIOBHaX 
KOHIfenifHH «3KOJIOTHHeCKH 6e3onacHO- 
TO CBHHOBO^CTBa». 

U,ejTBio npoBe^eHHBix Hccjie^OBaHHH 


aBjiajiacB pa3pa6oTKa KOMnneKCHOH 3 ko- 
jiorHHecKH 6e3onacHoii cxeMBi (fiapMa- 
KOKOppeKifHH 3H£OKpHHHoro CTaTyca y 
nOpOCOT npH HapymeHHH BHTaMHHHO-MH- 
HepajiBHoro o6MeHa Ha (j)OHe btophhhoto 
HMM yHO^e^HifHTHoro cocto^hhh. 3a^a- 
Heii Hccjie^OBaHHH ^bjmjiocb npoBe^eHHe 
6HOXHMHHe CICHX HCCJie^OBaHHH KpOBH, 
H3yneHHe CTpyKTypHOH opraHH3au,HH 
mHTOBHAHOH H napaH^HTOBH^HOH 5KCJie3, 

kocthoh TKaHH y nopoc^T ^o h nocjie KOM- 
nneKCHOH (JrapMaKOKOppeKifHH. 

MaTepnaji h MeTO^bi HCCJieAoea- 
HHH. HcCJie^OBaHHJI BBinOJIHajIHCB Ha 
Ka(J)e^pe b H y Tp e hhhx He 3 apa 3 HBix 6 o- 
jie 3 Hen, naTOJiorHHecKOH $h3hojiothh, 
KJIHHHHeCKOH ^HaTHOCTHKH, (jiapMaKO- 
JIOTHH H TOKCHKOJIOTHH, 6 HOXHMHHeCKOH 

jiadopaTopHH OrBOY BIIO a^ohckoh 
roey^apCTBeHHBiH arpapHBIH yHHBepcH- 
TeT»; Ha 6a3e OTnena naTOJiorHHecKOH 
MOp(J)OJIOTHH BcepOCCHHCKOTO HayHHO- 
HCCJienoBarejiBCKoro BeTepHHapHoro 
HHCTHTyTa naTOJIOTHH, (JiapMaKOJIOTHH 
h TepanHH Pocchhckoh aKaneMHH eejiB- 
CK0X035IHCTBeHHBIX HayK (r. BopOHC5K). 
HayHHO-npOH3BOnCTBeHHBie OnBITBI, 
anpo6auH5i h npOH3BoncTBeHHBie ncnBi- 
TaHH^ npOBOnHJIHCB B CBHHOBOnHCCKHX 


Ta6ji.l. 

IIoKa3aTejiH (j)oc(j)opHO-KajibUHeBoro o6MeHa h KajibpHH 
peryjiwpyiomHx ropMOHOB 

y nopocHT npn Hapyinemm BHTaMHHHO-MHHepajibHoro o6MeHa 
Ha (|)OHe BTOpHHHOrO HMMyHOae^HUHTHOrO COCTOHHHH 


Iloxa3aTejiH 

KjIHHHHeCXH 

3^0pOBBie 

EojiBHBie nopocHTa 

06mHH XaJIBH|HH, MMOJIB/JI 

3,23±0,30 

2,73±0,90* 

IiOHH3HpOBaHHBIH XaJIBI^HH, MMOJIB/jI 

1,50±0,06 

0,83±0,05*** 

HeopraHHHeexHH 4)oe(f)op, mmojib/ji 

1,26=1=0,01 

1 ,1=1=0,07* 

AxTHBHOCTB mejiOHHOH 4>OC(|)aTa3BI, 
MMOJIB, h/ji 

2,03±0,02 

5,5±0,1*** 

IlapaTHpeOHflHBIH rOpMOH, nMOJIB/jI 

6,8±0,5 

17, 13=1=2, 6*** 

KaJIBITHTOHHH, Hr/jl 

27, 0± 0,8 

28,0±3,1 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 



Phc. 1. CTpyKTypHaa opraHH3au,HH miiTomiuion »cejie3bi y nopocHT 
npn naTOJiorHH Bii i aMiimio-rsiimepajibiioi o o6MeHa: a - 3anojiHeHHC 
^OJlJlHKyjlOB TOMOreHHblM OKCH(])HJIbHbIM KOJIJIOHAOM, OKp. reM.-303HH., yB. 
OK. 7, 06. 10; 6 - (J)OpMHpOBaHHe (|)OJIJIHKyjIOB njIOCKHMH HJ1H KyOHHeCKHMH 
THpeopHTaMH, OKp. reM.-303HH., yB. ok. 7, 06. 10; b - ycnjieHHan BaKyojiH3au,HH 
KOJiJiOH^a, OKp. reM.-303HH., yB. ok. 7, 06. 10; r - rnnepxpoMHH H/jep h 
B aKyOJIH3aU,HH UHTOnjia3MbI THpeOIJHTOB, OKp. TCM.-303HH., yB. OK. 7, 06. 40. 


xo3aiiCTBax BecenoBCKoro paiioHa Po- 
CTOBCXOH oOjiaCTH. 

Om>iT npOBO^Hjica Ha rpynne nopo- 
caTax 45 -th ^HeBHoro B03pacTa. Tpynna 
cocToana H3 20 -th nopocHT c npH3Haxa- 
MH HapymeHHa BHTaMHHHO-MHHepaJIB- 
hoto o6MeHa Ha (j)OHe btophhhoto hm- 

MyHO^e^HI^HTHOTO COCTOflHHfl. KpOBB 
£JIfl 6HOXHMHHeCKHX HCCJie^OBaHHH 
6pajin TpH5K£Bi: #o Hanajia onBiTa, b ne- 
pno# (J)apMaKOKOppeKi^HH (Ha 15 -h achb) 
h Ha 30-h ^eHB onBiTa. B CBiBopOTKe 
KpOBH Onpe^eJiajIH o6lIJHH XaJIBH,HH H 
ero (j)paxijHH, HeopraHHHeexHH (J)oc(J)op, 
aKTHBHOCTB mejiOHHOH (J)OC(j)aTa3BI, JIH- 
MOHHyiO KHCJIOTy Ha 6HOXHMHHeCKOM 
aHajiH3aT0pe Idexx vet lab station vet 
Test 8008. Tax 5 xe b CBiBOpOTxe xpoBH 
onpe^enajiH ypoBeHB xajiBijHTOHHHa 
HMMyHOXeMHJHOMHHeCH,eHTHBIM MCTO- 
#om h napaTHpeon^Horo ropMOHa - pa- 

AHOHMMyHHBIM MeTO^OM. 

H3yneHHa CTpyxTypHoii op- 
raHH3au,HH xocthoh TxaHH (xoHneBBie 
OT/jejiBi pe6ep) h oh/joxphhhbix 5xejie3 
(mHTOBH^Haii h napan^HTOBH^Haa 5xejie- 
3 bi) #0 h nocne xoMnnexcHOH <j)apMaxo- 
xoppexnHH 6 bijih y6HTBi no 6 nopocHT, 
OTo6paHBi o6pa3i^Bi TxaHeii. 06pa3ijBi 
TXaHeil (])HXCHpOBaJIH B 10 %-om pac- 
TBope HeiiTpajiBHoro (J)opMajiHHa b Tene- 
Hne 2-3 -x cyTOx, ynjiOTHiuiH b napa^HHe 
H H3TOTaBJIHBaJIH napa^HHOBBie Cpe3BI 
TOJimHHOH 5-7 MXM Ha CaHHOM MHXpOTO- 
Me, 3aTeM oxpaniHBajiH xjiaccHHecxHMH 
MeTO^aMH (reMaTOXCHJIHH-303HHOM H no 
BaH-TH30H). KocTHyio TxaHB nepe/j th- 
CTOJIOTHHeCXOH 06pa60TX0H o6BI3BeCT- 
BJHIJIH B paCTBOpe a30THOH XHCJIOTBI, 
^HxcHpoBajiH b 10-12%-om pacTBOpe 
HeiiTpajiBHoro (JiopMajiHHa h jkhjlxocth 
K apHya, 3ajiHBajiH no o6menpHH5iTOH 
MeTO^nxe b napa(j)HH h H3 napa(J)HHOBBix 
6JIOXOB TOTOBHJIH eepHHHBie epe3BI TOJI- 

hjhhoh 7-9 mxm. H3yneHHa o6meil 
MOp(J)OJiorHnecxoH CTpyxTypBi xocthoh 
T xaHH cpe3Bi oxpaniHBajiH reMaroxcH- 
JIHH-303HHOM. Mop(j)OMeTpHHeCXHe HC- 
cne^OBaHHa npOBO^HUH no ^.E. XecHHy 
(1967) b H3Jio)xeHHH C.M. CyneiiMaHOBa 
c coaBT., (2000) . 

IIopocjiTaM onBiTHon rpynnBi npn- 
MeHajiacB cjie/jyiomafl cxeMa oxojio- 
rnnecxH 6e3onacHoii xoMnjiexcHOH 
(J)apMaxoxoppexi^HH: BHyTpHMBimeHHO 
jiht^oji b o6beMe 0,1; 0,5; 1,0 mji Ha 
5XHBOTHOe C HHTepBaJIOM 5-TB £HCH (3 
HH’Bexu,HH Ha xypc (jmpMaxoxoppex- 


ijhh); BHyTpB 6 eHTOHHTOByio rjiHHy b 
^ 03 e 0,1 r/xr MaccBi Tena c xopMOM 1 
pa 3 b cyTXH, b TeneHne 30-th £Heii; 
BHyTpHMBIHieHHO HHTaMHH nO 1,0 MJI 
Ha 5 XHBOTHoe, 3 HHbexi^HH Ha xypc jie- 
Hernra, pa 3 b 1 0 /pieix Kype xoMnjiexc- 
hoh (jmpMaxoxoppexijHH eocTaBHji 30 
AHeii. 

Pe 3 yjibTaTbi h oScync^eHHe. Ypo- 
BeHB (J)oe(J)opHO-xajiBi;HeBoro o 6 MeHa y 
nopocHT 45-th ^hcbhoto B 03 pacTa npn 
HapymeHHH BHTaMHHHO-MHHepajiBHoro 
o 6 MeHa Ha (j)OHe btophhhoto HMMyHO- 
^e^Hi^HTHoro coctouhhh xapaxTepH 30 - 
Bajiea pa 3 BHTHeM THnOXaJIBH,HeMHH, TH- 
no(J)oc(J)aTeMHH, Ha 6 jno^ajiocB noBBime- 
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Hne axTHBHO cth mejiOHHOH (]ioc(j)aTa3Bi 
^o 5, 5=1=0, 1 mmojib, h/ji (Ta6ji.l), hto 
CBH^eTejiBCTBOBajio 06 ycHjieHHH npo- 
i^eeeoB pa3pacTaHHH octcoh^hoh txbhh 
y 6ojibhbix 5xhbothbix. IIocxojiBxy ypo- 
BeHB ^oc^^HO-KB^BitneBoro o6MeHa 
npeTepneBaji H3MeHeHH^, to Ha6jno#a- 

JIHCB H H3MeHeHH^ TOpMOHaJIBHBIX $aX- 
TopoB, peryjinpyiomHx cjio5xhbic Me- 
xaHH3MBi MeTa6ojiHHeexHx npoi^eeeoB 
o6MeHa. TopMOHajiBHBiH CTaTye 6 ojib- 
hbix 5xhbothbix xapaxTepH30Bajicii yBe- 
jiHneHHeM eexpei^HH napamHTOBH^HOH 
5xejie3on, Tax ypoBeHB napaTHpeoH^HO- 
ro ropMOHa yBejiHHHBajiea Ha 1 0,33=1=2,6 
nMOJIB/jI, H3MeHeHHH b cexpeTopHOH ax- 


Ta6ji.2. 


YpOBeHb JIHMOHHOH KHCJIOTbl H BHTaMHHa A B KpOBH y nOpOCHT npH HapymeHHH 
BHTaMHHHO-MHHepajibHoro o6MeHa Ha (|)OHe BTOPHHHOTO HMMyHOae^HUHTHOrO 

COCTOHHHH 


Iloxa3aTejiH 

KjIHHHHeCXH 3^0pOBBie 

EojiBHBie nopocHTa 

JlHMOHHan xHCJiOTa, mxt/ji 

2,82±0,13 

1,45±0,42** 

BHTaMHH A, mxt/ji 

2,52±0,12 

1 ,56=1=0,61 ** 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 
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Ta6ji.3. 

^HHaMHKa noKa3aTejieii (|>oc(|)opHO-KajibUHeBoro o6MeHa h 
K ajibunii peryjrapyiomHx ropMOHOB y nopocHT npn komiuickchoh 
(JmpMaKOKoppeuHH naTOJiorHH 
BHTaMHHHO-MHHepajIbHOrO o6MeHa (|)OIIC BTOpHHHOTO 
HMMyHOae^HUHTHOrO COCTOHHHH 


IIoKa3aTejiH 

J\o Hanajia 

OnBITBI 

Ha 15 -h aghb 
onBiTa 

Ha 30 -h ^eHB 
onBiTa 

06mHH KaJIBI],HH, MMOJIb/jI 

2,73±0,90 

3,00±0,30 

3,45±0,30** 

HOHH3HpOBaHHBIH KaJIBH,HH, 

mmojib/ji 

0,83±0,05 

1,30±0,06 

1,63±0,06*** 

HeopraHHHecKHH (J)oc(J)op, mmojib/ji 

1,1±0,07 

1,21=1=0,01 

1 ,35=1=0,01 

Akthbhoctb meJIOHHOH 
(J)oc({)aTa3Bi, 

MMOJIB, n/jl 

5,5±0,1 

3,50±0,02 

2,03±0,02*** 

IlapaTHpeOH^HBIH rOpMOH, nMOJIB/jI 

17,13=1=2,6 

10,28±0,5 

6,78±0,5*** 

KaJIBITHTOHHH, ht/ji 

28,0±3,1 

27,50± 0,8 

27,10=1= 0,8 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 



Phc. 2. CTpyKTypHan opraHH 3 au,nH iiapaiHiiiOBiiuion 5 Kejie 3 bi y nopocHT npn 
naTOJiorHH BHTaMHHHO-MHHepajibHoro o 6 MeHa: a - (jiopMHpoBaHHe 
»CeJie3HCTOH CTpyKTypbl TJiaBHblMH KJieTKaMH CO CBCTJIOH UHTOnjia3MOH, 
OKp. reM.-303HH., yB. ok. 7, 06 . 10; 6 - (^opivinposaHHe ^ojibHaToii 2Kejie3HCToii 
CTpyKTypbl, OKp. reM.-303HH., yB. ok. 7, 06 . 10; b - THnepTpo^HH h ^hctpo^hh 
rjiaBHbix KjieTOK »cejie3bi, OKp. reM.-303HH., yB. ok. 7, 06 . 40. 



Phc. 3. CTpyKTypHan opraHH3au,HH peopa y nopocHT npn naTOJiorHH 
BHTaMHHHO-MHHepajibHoro oOMeHa: a - OyjiaBOBH^Hoe pacumpeHHe 
XpnmeBOH TKaHH C KpOBCHOCHblMH KanHJIJIHpaMH; 6 - MHKpOMOp^OJlOTHH 
KpoBeHOCHoro KanHjijinpa; b - nonepeHHbiH pa3pe3 paxHTHnecKoii hctkh, 
OKp. reM.-303HH., yB. ok. 7, 06 . 10; r - /jHCTpotjmn kjictok mhcjioh/jhoto 
KpOBeTBOpeHHH, OKp. TCM.-303HH., yB. OK. 7, 06 . 40. 


Ta6ji.4. 

^HHaMHKa ypOBHH JIHMOHHOH KHCJlOTbl H BHTaMHHa A B KpOBH 
y nopocHT npn komhjickchoh (JiapMaKOKoppeuHH naTOJiorHH 
BHTaMHHHO-MHHepajibHoro oOMeHa (|)OHe BTOpHHHOTO HMMyHOAe^HIJHTHOrO 

COCTOHHHH 


noKa3aTejiH 

,3,0 Hanajia 

OnBITBI 

Ha 15-ii aghb 
onBiTa 

Ha 30 -h jxeub 
onBiTa 

JlHMOHHaH KHCJIOTa, MKr/jI 

1,45=1=0,42 

2,10=1=0,13 

2,90±0,13*** 

BHTaMHH A, mkt/ji 

1,56=1=0,61 

2,20±0,12 

2,62±0,12*** 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


THBHOCTH mHTOBH^HOH 5KCJIC3BI He Ha- 

6jiio^ajiocb - ypoBeHB KajiBijHTOHHHa He 

H3MCHHJICH. 

YpoBeHB BHTaMHHHoro o6MeHa npn 
BHTaMHHHO-MHHepaJIBHOH HC^OCTaTOH- 
HOCTH y nOpOCHT Ha (J)OHe BTOpHHHOrO 
HMMyHO^e^Hi^HTHoro coctohhhhx xa- 
paKTepH30BaJiea CHH5KCHHCM JIHMOHHOH 
KHCJIOTBI Ha 1,32±0,42 MKr/jI H BHTaMH- 
Ha A - Ha 0,92±0,6 mkt/ji (Ta6ji.2). 

npn npOBe^eHHH rHCTOJiorHne- 
CKHX HCCJie^OBaHHH o6pa3IJOB 3H- 
^okphhhbix 5Kejie3 y nopocHT 45-th 
^HeBHoro B03pacTa npn HapymeHHH 
BHTaMHHHO-MHHepaJIBHOTO o6MeHa Ha 
4)OHe BTOpHHHOTO HMMyHO/jetJmiJHTHO- 
TO COCTOHHHH THCTOCTpyKTypa IPHTO- 
bh^hoh »cejie3bi xapaKTepH30Bajiacb 
nporpeccHpyiOH^eH ^HCTpoijmeH. B 
MejiKHx (jrojuiHKyjiax perHCTpnpoBa- 
jiacB BaicyojiH3aijH5i Kojuion^a hjih ero 
pacTBopeHHe, hto npHBO^njio k hx 
«onycTomeHHio» (Phc. 1 a, 6, b). He- 
KOTOpBie THpeOI^HTBI 6bIJIH 3anOJIHeHBI 
TOMOreHHOH OKCHCjlHJIBHOH MaCCOH, 
3aHHMai01HeH 3HaHHTeJIBHyiO HaCTB 
I^HTOnjia3MBI. npH 3TOM B OT^eJIBHBIX 
(^ojuiHKyjiax HaOjiio^ajiHCB h3mchchhh 
CT pyKTypBi h ^ecKBaMaijHfl, hto npn- 
BO^HJIO K HapymeHHIO apXHTeKTOHHKH 
(^ojuiHKyjiOB. Ha6jiio^ajiacB rnnepxpo- 
mm H^ep h BaKyojiH3au,HH HHTonjia3- 
MBI THpeOI^HTOB (PHC. 1 r). 

ripn Hccjie^OBaHHH napamHTOBH^- 
HOH 5KeJie3BI BBIHBHJIH ee THneppO(J)HK). 

Bbuia BBipa5KeHa 5Kejie3HCTO-£Ojn>HaTaH 
CTpyKTypa opraHa 6jiaro#apH xoporno 
pa3BHTOH COe^HHHTeJIBHOH TKaHH. IlpH 
3TOM yBeJIHHHBaJIOCB KOJIHHeCTBO TH- 
nepTpO^HpOBaHHBIX TJiaBHBIX H OKCH- 
(j)HJIBHBIX KJICTOK 5KCJIC3BI, HTO CBH/je- 
TejiBCTBOBajio o THnepceKpeipiH opraHa 
(Phc. 2 a, 6, b). 

IlpH naTOJiorHH BHTaMHHHO-MHHC- 
pajiBHoro o6MeHa y nopocHT Ha6jnoAa- 
jiocb HHTeHCHBHoe pa3BHTHe xpHmeBOH 
TKaHH b KOHH,eBBix OT^ejiax pe6ep, npn 
3TOM perHCTpHpOBaJIOCB £H(j)(j)y3HOe 
BHe^peHHe e/JHHHHHBIX KpOBeHOCHBIX 

KanHJunipOB (Phc. 3 a, 6). Ebijio bbihb- 
jieHO yBejiHHeHHe tojhuhhbi cjioh npo- 
JTH(J)epHpyK)mHXC5T XOH£pH 06 jiaCTOB B 
MecTax nepexo^a xpHmeBOH TKaHH b 
KOCTH yio (Phc. 3 b). B kocthomo3K)boh 
nojiocTH pe6ep OTMenajiacB #HCTpo(j)HH 
KJieTOK MHeJIOH^HOrO KpOBeTBOpeHHH 

(Phc. 3 r). 

O^HHM H3 Ba5KHeHHIHX TOMCOCTa- 
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Phc. 4. CTpyKTypHan opramoapHH minoBiiiiion »cejie3bi y nopocnT npn 
KOMnJieKCHOH ^apMaKOKOppeKUHH HapymeHHH BHTaMHHHO-MHHepaJlbHOrO 
o6MeHa: a - (JjojuiHKyjibi c pa3JiHHHoii bcjihhhhoh h (|)YiiKHiioiiajibiion 
aKTHBHOCTbK) THpeOU,HTOB \ 6 - pa3J!HHHbie CTa/JHH ^jyHKpHOHaJIbHOH 
aKTHBHOCTH <J)OJIJIHKyjIOB ipHTOBH^HOH 5KeJie3bI, OKp. reM.-303HH., yB. OK. 7, o6. 40. 



Phc. 5. CTpyKTypHan opraHH3au,HH napamuTOBH/jHOH »cejie3bi y nopocnT npn 
KOMnJieKCHOH ^apMaKOKOppeKUHH HapyUieHHH BHTaMHHHO-MHHepaJlbHOrO 
ooMena: a - 5Kejie3HCTan CTpyKTypa iiapammoBiiuion »cejie3bi, OKp. 
reM.-303HH., yB. ok. 7, 06. 10; 6 - «^0JibHaT0CTb» BHyTpn ^ojieK 
napaipHTOBH^HOH 5Kejie3bi, OKp. reM.-303HH., yB. ok. 7, 06. 40. 



Phc. 6 . CTpyKTypHan opraHH 3 aunn peopa y nopocHT nocjie KOMnJieKCHOH 
^apMaKOKoppeKUHH HapyiueHHn BHTaMHHHO-MHHepajibHoro oOMeHa: 
a) jiii(|)(|)cpeHmiamia (|)opMemibi\ 3 jieMeHTOB kpobh b nojiocTH pe 6 pa; 

6 ) onarn MHejion/jHoro KpoBeTBopeHHn b kocthom M03re pe 6 pa, 

OKp. reM.-303HH., yB. ok. 7, 06. 40; b) CTeHKa peopa h iipiuieiaiomiie k Heii 
OKpyncaioipHe TKaHH, OKp. reM.-303HH., yB. ok. 7, 06 . 10. 


THHeCKHX MexaHH3MOB, 5KCCTKO pe- 

ryjinpyiomHM ypOBeHb KajiBijHn bo 
BH eKjieTOHHOH 5 kh£kocth, nBjineTcn 
ceKpeijHn napaTHpeon^Horo ropMO- 
Ha, KOTOpan CTporo peryjiHpyeTcn 
KOHU,eHTpaiI,HeH HOHH3HpOBaHHOrO 
KaJIBI^Hn B CBIBOpOTKe KpOBH. TaKHM 
o6pa30M, napamHTOBH^Han 5Kejie3a bo- 
BjieicaeTCfl b naTOJiorHHe ckhh npoijecc 
y>Ke b Hanajie pa3BHTHn naTOJiorHH bh- 
TaMHHHO-MHHepajibHoro o6MeHa, hto 
B e^eT k ycHjieHHio CHHTe3a ropMOHOB 
H pa3BHTHn naTOJiorHH CO CTOpOHBI 
KOCTHO-XpnmeBOH TKaHH. YpOBeHb aK- 
THBHOCTH mHTOBH^HOH 5KCJIC3BI npH 
naTOJiorHH BHTaMHHHO-MHHepaJlbHOrO 
o6MeHa He npeTepneBaji rjiy6oKHx H3- 
MeHeHHH. H3MeHeHHe 3H£OKpHHHOrO 
CTaTyca y nopocnT npH HapymeHHH 
BHTaMHHHO-MHHepajibHoro BjieneT 3a 
co6oh HapymeHHe paBHOBecnn Menmy 
npoi^eccaMH ocTeocHHTeHe3a h ocTeo- 
^ereHepai^HH, hto h nBjineTcn hcxo/j- 
hoh npHHHHOH Mop(J)OJiorHHecKHx ne- 
peCTpOeK KOCTHOH H XpniljeBOH TKaHH. 

CoCTOIIHHe $OC(J)OpHO-KaJII>I^HeBO- 
ro o6MeHa y nopocnT nocjie KOMnjieKC- 
hoh (jrapMaKOKOppeKi^HH naTOJiorHH 
BHTaMHHHO-MHHepajibHoro o6ivieHa Ha 
(j)OHe BTOpHHHOrO HMMyHO^e^HI^H- 
Ta xapaKTepH30Bajioci> yBejinneHneM 
ypOBHn o6mero KajiBijHn ^o 3,45±0,30 

MMOJIB/jI H HOHH3HpOBaHHOrO £0 

1,63±0,06 mmojib/ji (Ta6ji. 3). ,3,octo- 
BepHBix H3MeHeHHH ypOBHn (J)oc4)opa 
nocjie KOMnJieKCHOH (JmpMaKOKOp- 
peKH,HH y nopocnT He Ha6jno^ajiocB. 
Akthbhoctb mejiOHHOH 4 )OC 4 )aTa3I>I 
^ocTOBepHO CHH5KajiacB #o 2,03±0,02 
mmojib, h/ji. ropMOHajiBHBiH CTaTyc no- 
cjie onBiTa y nopocnT xapaKTepH30Baji- 
cn HopMajiH3au,HeH ypOBHn ceKpeijHH 
napamHTOBH^HOH 5Kejie3Bi, h ypoBeHB 
napaTHpeoH^Horo ropMOHa cocTaBjinji 
6,78±0,5 nMOJiB/ji. 

BnTaMHHHBiH o6mch y nopocnT no- 
ejie KOMnJieKCHOH (JiapMaKOKOppeKijHH 
xapaKTepH30Bajien HopMajiH3au,HeH 
MeTa6oJIH3Ma BHTaMHHOB A h D. TaK 
ypoBeHB BHTaMHHa A noBBicnjicn Ha 
1 , 1=1=0, 12 mkt/ji, a D - Ha 1,45 ±0,13 
mkt/ji (Ta6ji. 4). 

B pe3yjiBTaTe npoBe^eHHBix thcto- 
jiornnecKHx Hcejie^OBaHHH nocjie kom- 
njieKCHOH (jrapMaKOKOppeKi^HH 6 bijio 
ycTaHOBjieHO, hto CTpyKTypHan opra- 
HH3ai^nn hjhtobh^hoh 5Kejie3Bi xapaK- 
TepH30BajiacB HajiHnneM pa3JiHHHOH 


BejiHHHHBi (JrojiJiHKyjiOB, 6a3ajiBHyio 
MeM6paHy KOTOpBIX BBICTHJiaJIH 3nH- 
TejinajiBHBie kjictkh c OKpyrjiBiMH hjih 
OB ajiBHBiMH n/jpaMH. BBuia OTMeneHa 
pa3JiHHHan BejiHHHHa (JjyHKijHOHajiB- 
HOH aKTHBHOCTH (jlOJIJIHKyjIOB, npHHCM 

ohh 6bijih npeHMymecTBeHHO 6 ojibhio- 
ro pa3Mepa h 3anojiHeHBi roMoreHHBiM 
KOJIJIOH^OM C KpaeBOH BaKyOJIH3aiI,H- 

eii hjih npocBeTjieHHeM (Phc. 4 a, 6). 

MeJIKHe (})OJIJIHKyjIBI 6bIJIH BBICTJiaHBI 
npeHMymecTBeHHO KyOnnecKHM hjih 

I^HJIHH^pHHeCKHM 3nHTCJIHeM. 

CTpyKTypHan opraHH3ai^Hn napa- 


mHTOBH^HOH 5Kejie3Bi y nopocnT no- 
ejie KOMnJieKCHOH (JrapMaKOKOppeKi^HH 
xapaKTepH30BajiacB yMeHBmeHHeM 
KOJinnecTBa rnnepTpo(J)HpoBaHHBix 
rjiaBHBIX H OKCH(J)HJIBHBIX KJICTOK, HTO 

yKa3BiBajio Ha HopMajiH3ai^Hio eeKpe- 
TopHoii aKTHBHOCTH 5Kejie3Bi. ^Cejie- 
3HCTan CTpyKTypa opraHa 6Buia ^o- 
CTaTOHHO pa3BHTa h xapaKTepH30Ba- 
JiaCB HaJIHHHeM CeKpeTOpHBIX KJieTOK 
(Phc. 5 a). B ^ojiBnaToii CTpyKType 
opraHa OTMenajiocB pa3BHTHe mok- 
^OJIBKOBOH COe^HHHTeJIBHOH TKaHH. B 
AajiBHeiimeM HaOjuo^ajiocB (jiopMHpo- 
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BaHHe «£OJIBHaTOCTH» BHyTpH Kpyn- 
hbix ^oneK napamHTOBH^HOH }Kejie3Bi 
(Phc. 5 6). 

Ilocjie KOMiuieKCHOH ^apMaKOKOppeK- 
IJHH naTOJIOrHH BHTaMHHHO-MHHepaJIB- 
Horo o6ivieHa y nopocuT Ha6jiio^ajiocB 
coBepnieHCTBOBaHne h aKTHBauHa koct- 
H0M03r0B0r0 KpOBeTBOpeHHtf B KOHireBBIX 
OT^enax nonocTH pe6ep, npH 3tom npo- 
CMaTpHBajiHCB reMonoaTHHecKHe ecjictich 
Ha pa3HBix CTa^nax co3peBaHira, pern- 
CTpHpoBajiHCB e^HHHHHBie MeraKapno- 
h,htbi (Phc. 6 a). B kocthbix njiacTHHKax 
npOHexoAHJio o6pa30BaHHe mo3K>boh no- 
jiocth pe6ep c nocjre^yiomHM (jropMHpo- 
BaHHeM onaroB KOCTHOM03roBoro KpOBeT- 
BOpeHHH. B KOCTHOM M03re pa3BHBaJIOCB 
onaroBoe MHejiOH^Hoe KpoBeTBOpeHne 
(Phc. 6 6). Hojl Ha^KOCTHHiren pe6pa 
perncTpHpOBajica cjioh xpameBOH TKaHH, 
KOTOpBIH B BH^e KOCTHBIX njiaCTHHOK pa3- 
JIHHHOH TOJTIHHHBI £H(})(j)epeHITHpOBaJICII B 
KOCTHyio TKaHB (Phc. 6 b). 

Bbiboibi: TaKHM o 6 pa 30 M, pe- 
3yjIBTaTBI npOBe^eHHBIX BCeCTOpOHHHX 
HCCJie^OBaHHH ypOBHa BHTaMHHHO-MH- 
HepajiBHoro o6MeHa y nopocuT ro h 
nocjie KOMnneKCHOH (JiapMaKOKOppeK- 
ijhh no3BOJiaiOT yTBep5K£an> o bbico- 
KOH TepaneBTHHeCKOH 3(})(})eKTHBHOCTH 
npHMeHeHHn 6 chtohhtoboh tjihhbi 
h nojiHBHTaMHHHoro npenapara b co- 
HeTaHHH C HMMyHOKOpperHpyiOHIHM 
cpe^CTBOM. fl,aHHaa KOMnjieKCHan cxeMa 
Cn 0 C 06 CTB 0 BaJI 0 KOppeKIJHH 3H£OKpHH- 
hoto CTaTyca npH naTOJiorHH MHHepajiB- 
HO-BHTaMHHHOTO o6MCHa nOCpe^CTBOM 
HopMajiH3au,HH o6mchhbix npOireCCOB 
Ca h P, hto cnoco6cTBOBajio onraMH3a- 
ijhh npoireccoB pocTa h (jiopMHpOBaHHn 

XpameBOH H KOCTHOH TKaHH y MOJIOJJHtf- 
Ka CBHHeH, KpOMe TOTO HOpMaJIH3aiJH5I 
o6mchhbix npoijeccoB b opraHH3Me Ha 
(j)OHe HMMyHOKOppeKH,HH n03B0JiaeT 
^o6htbc5i MaKCHMajiBHoro TepaneBTH- 
necKoro 34)$eKTa npn HcnonB30BaHHH 
cpe^CTB 3THOTponHOH h naroreHeTHHe- 
ckoh TepanHH. 
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matters of practical implementation of innovations 

Technical Sciences, 
Construction and 
Architecture 

16-21.12 

III 

Combination of factors of productivity, efficiency and aesthetics in modern requirements to 
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